An Analytical and Empirical Examination of Monetary Multipliers in Single Equation Macroeconomic Models. by Green, William Byron
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1974
An Analytical and Empirical Examination of
Monetary Multipliers in Single Equation
Macroeconomic Models.
William Byron Green
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Green, William Byron, "An Analytical and Empirical Examination of Monetary Multipliers in Single Equation Macroeconomic
Models." (1974). LSU Historical Dissertations and Theses. 2608.
https://digitalcommons.lsu.edu/gradschool_disstheses/2608
INFORMATION TO USERS
This m aterial was produced from  a microfilm copy of the original document. While 
the m ost advanced technological means to  photograph and reproduce this docum ent 
have been used, the quality is heavily dependent upon the quality of the original 
subm itted.
The following explanation o f techniques is provided to  help you understand 
markings o r  patterns which m ay appear on th is reproduction.
1 .T h e  sign or " ta rg e t"  for pages apparently lacking from the docum ent 
photographed is "Missing Page(s)". if it was possible to  obtain the missing 
page(s) or section, they  are spliced in to  the film along with adjacent pages. 
This may have necessitated cutting th ru  an image and duplicating adjacent 
pages to insure you complete continuity.
2 . When an image on th e  film is obliterated with a large round black mark, it 
is an indication th a t  the photographer suspected th a t the  copy may have 
moved during exposure and thus cause a blurred image. You will find a 
good image of th e  page in the adjacent frame.
3 . When a map, drawing or chart, etc., was part of the  material being 
photographed the  photographer followed a definite method in 
"sectioning" the material. It is custom ary to  begin photoing at the upper 
left hand corner o f  a large sheet and to continue photoing from left to  
right in equal sections with a small overlap. If necessary, sectioning is 
continued again — beginning below the first row and continuing on until 
complete.
4 . The majority of users indicate th a t the  textual content is of greatest value, 
however, a som ew hat higher quality reproduction could be made from 
"photographs" if essential to  the understanding of the  dissertation. Silver 
prints of "photographs" may be ordered at additional charge by writing 
the Order D epartm ent, giving the  catalog number, title, author and 
specific pages you  wish reproduced.
5 . PLEASE NOTE: Some pages may have indistinct print. Filmed as 
received.
Xerox University Microfilms
300 North Zeeb Road






GREEN, William Byron, 1942- 
AN ANALYTICAL AND EMPIRICAL EXAMINATION OF 
MONETARY MULTIPLIERS IN SINGLE EQUATION 
MACROECONCMIC MODELS.
The Louisiana S ta te  U n iversity  and A gricu ltural 
and Mechanical C o lleg e , Ph.D.,  1974 
Economics, finance
University Microfilms, A XEROX Company , A nn Arbor, M ichigan
THIS DISSERTATION HAS BEEN MICROFILMED EXACTLY AS RECEIVED.
AN ANALYTICAL AND EMPIRICAL 
EXAMINATION OF MONETARY MULTIPLIERS 
IN  SINGLE EQUATION MACROECONOMIC 
MODELS
A D i s s e r t a t i o n
S u b m itte d  t o  t h e  G ra d u a te  F a c u l ty  o f  th e  
L o u i s i a n a  S t a t e  U n iv e r s i t y  and 
A g r i c u l t u r a l  and  M e c h a n ic a l C o lle g e  
i n  p a r t i a l  f u l f i l l m e n t  o f  t h e  
r e q u ir e m e n ts  f o r  t h e  d e g re e  o f  
D o c to r  o f  P h ilo s o p h y
in
The D ep a rtm en t o f  E conom ics
by
W illia m  B- G reen
B .B .A .,  Lam ar U n iv e r s i t y ,  1965 
M .A ., L o u i s i a n a  S t a t e  U n iv e r s i t y ,  1968 
May, 1974
EXAMINATION AND THESIS REPORT
Candidate: W il l ia m  B. G reen
Major Field: E conom ics
T itle  of Thesis: An A n a l y t i c a l  and  E m p ir ic a l  E x a m in a t io n  o f  M o n e ta ry  M u l t i p l i e r s  i n  
S in g le  E q u a t io n  M acroeconom ic M o d els
Approved:
Major Professor and Chairman
Dean of the Graduate School
EXAMINING COMMITTEE:
Date of Examination: 
A p r i l  2 2 , 1974
ACKNOWLEDGMENT
T h is  w r i t e r  w ould  l i k e  t o  s i n c e r e l y  th a n k  t h e  members o f  h i s  
c o m m itte e , D r. T . R. B e a rd ,  D r. J ,  A . R ic h a rd s o n ,  D r. R. A . Flam m ang, 
D r. L . B. J o n e s  and  D r. J .  E . W i l l i s  f o r  t h e i r  e n co u ra g em en t and  co n ­
s t r u c t i v e  c r i t i c i s m  i n  t h e  p r e p a r a t i o n  o f  t h i s  d i s s e r t a t i o n .  T h is  
w r i t e r  w ould  l i k e  t o  e x p r e s s  a  s p e c i a l  d e b t  o f  a p p r e c i a t i o n  t o  D r.
J .  A. R ic h a rd s o n  who made c o n s t r u c t i v e  com nen ts a t  e a c h  s t a g e  i n  t h e  
a n a l y s i s  and c o n t r i b u t e d  to  h i s  u n d e r s ta n d in g  o f  many d i f f i c u l t  
p o i n t s .  To h i s  d i s s e r t a t i o n  d i r e c t o r ,  D r. T . R. B e a rd , t h i s  w r i t e r  
owes th e  l a r g e s t  m e a su re  o f  a p p r e c i a t i o n  f o r  p a t i e n t l y  d i r e c t i n g  th e  
r e s e a r c h  and g iv in g  v e r y  g e n e ro u s ly  o f  h i s  t im e ,  i d e a s ,  and  e n c o u ra g e ­
m en t d u r in g  t h e  p r e p a r a t i o n  o f  th e  m a n u s c r ip t .  I t  i s  a l s o  a  p le a s u r e  
t o  ack n o w led g e  t h e  p a t i e n c e ,  sp eed  and s k i l l  w i th  w h ich  M iss Mary Jo  
B ro o k s ty p e d  s e v e r a l  d r a f t s  o f  t h i s  m a n u s c r ip t .  T h is  w r i t e r ,  o f  
c o u r s e ,  assum es r e s p o n s i b i l i t y  f o r  t h e  r e s u l t s .
M ost o f  a l l ,  t h i s  w r i t e r  w ould  l i k e  to  e x p re s s  g e n u in e  a p p r e ­
c i a t i o n  to  h i s  w i f e ,  D ia n e , w i th o u t  w hose a s s i s t a n c e ,  e n c o u ra g em en t 
and  p a t i e n c e  d u r in g  th e  p r e p a r a t i o n  o f  t h i s  d i s s e r t a t i o n ,  t h e  w ork 





L IST OF T A B L E S.............................................. . .............................................................. v i
LIST OF F I G U R E S ............................................................................................................. v i i
ABSTRACT................................................................................................................................. ix
CHAPTER
I . INTRODUCTION..........................................................  1
I I .  A DESCRIPTION AND COMPARISON OF FOUR SINGLE
EQUATION M O D E L S .........................................................................................  15
A D e s c r ip t i o n  o f  t h e  M o d e l s ............................................................ 16
F rie d m a n -M e ise lm a n  M o d e l ............................................................ 16
A n d e rs e n -J o rd a n  M odel .....................................................................  19
L a f f e r -R a n s o n  M o d e l ..........................................................................  22
M eise lm an -S im p so n  M o d e l ................................................................  25
A C om parison  o f  R e s u l t s ...........................................................  28
P ro b le m s  o f  C om paring  M o n eta ry  M u l t i p l i e r s  .........................  32
I I I .  A PAIRWISE RECONCILIATION OF THE MONETARY MULTIPLIERS
IN FOUR SINGLE EQUATION MODELS............................................  35
R e c o n c i l i a t i o n  o f  t h e  M eise lm an-S im pson  and th e
A n d e rs e n -J o rd a n  M o d e l s ..........................................................................  36
R e c o n c i l i a t i o n  o f  t h e  L a f f e r -R a n s o n  and th e
A n d e r s e n - J o rd a n  M o d e l s ..........................................................................  45
R e c o n c i l i a t i o n  o f  th e  F ried m an -M eise lm an  and th e
A n d e rs e n -J o rd a n  M o d e l s ..........................................................................  59
Summary and C o n c l u s i o n s ...................................................................... 72
IV . AN EXAMINATION OF THE ABILITY OF VARIOUS MONETARY
VARIABLES TO PREDICT ECONOMIC A C TIV ITY ...................................  76
D a t a ......................................................................................................................  83
iii
Page
E conom ic A c t i v i t y ...............................................................................  83
M o n e ta ry  V a r ia b l e s  ..........................................................................  83
F i s c a l  I n d i c a t o r s  ..................................................................................... 85
R e l a t i o n s h i p  Among M o n e ta ry  V a r ia b l e s  ........................................  86
M o n e ta ry  B a s e ..............................................................................................  86
Member Bank R e s e r v e s ........................................................................... 87
N onborrow ed R e s e r v e s ................................................... 88
R e s e rv e s  A v a i l a b le  t o  S u p p o r t P r i v a t e  N onbank
D e p o s i ts  ( R .P .D . 's )  ...............................................................................  89
L in k s  B etw een R e se rv e  A g g re g a te s  and
M o n e ta ry  A g g re g a te s  ..........................................................................  90
F o rm u la t io n  o£ th e  S in g le - E q u a t io n  M o d e l(s )    95
L ag S t r u c t u r e s .......................................................................................... 97
A . R e c ta n g u la r  D i s t r i b u t i o n  ............................................  97
B . I n v e r t e d  V D i s t r i b u t i o n .................................................  98
C. Koyck D i s t r i b u t i o n ...........................................................  99
D. Almon D i s t r i b u t i o n ..............................................................  102
T he S e a s o n a l  A d ju s tm e n t P ro b lem  ................................................. 105
R e s u l t s  o f  t h e  E m p ir ic a l  S t u d y ........................................................... 109
M o n e ta ry  A g g re g a te s  ..............................................................................  I l l
A . S e a s o n a l ly  A d ju s te d  D a t a ..............................................  I l l  .
B. S e a s o n a l ly  A d ju s te d  w i th  Dummy V a r ia b l e s  . . 116
C. S e a s o n a l ly  A d ju s te d  D ata  w i th  t h e  H igh
Em ploym ent B udget S u rp lu s  ............................................. 119
R e s e rv e  A g g re g a te s   .........................................................................  122
A . S e a s o n a l ly  A d ju s te d  D a t a ..............................................  122
B. S e a s o n a l ly  A d ju s te d  w i th  Dummy V a r ia b l e s  . . 126
C. S e a s o n a l ly  A d ju s te d  D a ta  w ith  th e  H igh
Em ploym ent B udget S u rp lu s  .............................................  128
Summary and C o n c lu s io n s  .....................................................................  -132
V. THEORETICAL AND STATISTICAL PROBLEMS OF SELECTING
MONETARY VARIABLES FOR SINGLE-EQUATION MODELS . . . .  140




F i s c a l  A c t io n s  .........................................................................................  146
Choosing a Monetary Variable to Fit the
F i n a n c i a l l y  C o n s tr a in e d  Economy ............................................  148
Control of the Variables and the Reverse-Causation
Problem................................................. 151
Summary and  C o n c lu s io n s  ..........................................................................  167
V I. SUMMARY AND CONCLUSIONS................................................................................. 170
SELECTED BIBLIOGRAPHY ................................................................................................... 182




1 . M u l t i p l i e r s  C a lc u la t e d  on C hanges i n  C onsum ption
U sin g  t h e  F ried m an -M e ise lm an  M odel f o r  1 9 4 5 III -1 9 5 8 IV  . . 18
2 . M u l t i p l i e r s  C a lc u la t e d  on C hanges i n  G ro ss  N a t io n a l  
P ro d u c t  U sin g  t h e  A n d e rs e n -J o rd a n  M odel f o r
19521- 1 9 6 8 I I ...................................................................................    21
3 . M u l t i p l i e r s  C a lc u la te d  on C hanges i n  th e  Log o f  
G ro ss  N a t io n a l  P ro d u c t  U sin g  th e  L a f fe r -R a n s o n
M odel f o r  1 9 4 8 I - 1 9 6 9 I V ...................................................................................  24
4 .  M u l t i p l i e r s  C a lc u la te d  on C hanges i n  G ro ss  
N a t i o n a l  P ro d u c t  U sin g  t h e  M eise lm an -S im p so n
M odel f o r  1 9 5 2 1 -1 9 6 9 I V ...........................................................................   27
5 . M o n e ta ry  M u l t i p l i e r  R e s u l t s  f o r  F o u r S in g le  E q u a t io n
M o d e l s ....................................................................................................................... 29
6 . A C om parison  o f  F o u r  S in g le  E q u a t io n  M odels o f  S e v e r a l  
I m p o r ta n t  I s s u e s ..............................................................................................  33
7 . M o n e ta ry  M u l t i p l i e r s  C a lc u la te d  U sing  th e  A n d e rse n - 
J o r d a n  M odel and  V a r i a t i o n s  o f  th e  M eise lm an -S im p so n
M o d e l ...........................................................................................................................  38
8 . M o n e ta ry  M u l t i p l i e r s  C a lc u la te d  U sin g  t h e  A n d e rse n -
J o r d a n  M odel and th e  L a f f e r -R a n s o n  M o d e l ...................................  48
9 . M o n e ta ry  M u l t i p l i e r s  C a lc u la t e d  U sing  th e  A n d e rse n -
J o r d a n  M odel and V a r i a t i o n s  o f  t h e  L a f fe r -R a n s o n  M odel . 52
10 . M o n e ta ry  M u l t i p l i e r s  C a lc u la t e d  U sin g  th e  A n d e rsen - 
J o r d a n  M odel and  V a r i a t i o n s  o f  t h e  F ried m an -M e ise lm an
M o d e l ......................................................................................................   62
11. M o n e ta ry  M u l t i p l i e r s  C a lc u la t e d  w ith  B e s t  F i t t i n g  Lag 
S t r u c t u r e s  and  U sin g  Two M ethods o f  S e a s o n a l i z in g  D a ta  . 112
1 2 . M o n e ta ry  M u l t i p l i e r s  C a lc u la t e d  w i th  B e s t  F i t t i n g  L ag  
S t r u c t u r e s  and U sin g  Two M ethods o f  D e s e a s o n a l iz in g




1 . C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  M o n e ta ry  
V a r ia b l e s  on GNP (C onsum ption  f o r  F-M) o f  F ou r S in g le  
E q u a t io n  M o d e l s ..............................................................................................  30
2 . C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  t h e  Money 
S u p p ly  (M i) on  GNP U sin g  th e  A n d e rs e n -J o rd a n  M odel
and V a r i a t i o n s  o f  t h e  M eise lm an -S im p so n  M o d e l ................... 41
3 .  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  t h e  Money 
S u p p ly  (M i) on GNP U s in g  th e  A n d e r s e n - J o rd a n  M odel
and V a r i a t i o n s  o f  t h e  M eise lm an -S im p so n  M o d e l ................... 42
4 .  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  t h e  Money 
S u p p ly  (Mi) on  GNP U sin g  th e  A n d e r s e n - J o rd a n  M odel
and V a r i a t i o n s  o f  t h e  M eise lm an -S im p so n  M o d e l ................... 43
5 .  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  t h e  Money 
S u p p ly  (M i) on GNP U sin g  th e  A n d e rs e n -J o rd a n  M odel and  
V a r i a t i o n s  o f  th e  L a f f e r -R a n s o n  M o d e l .....................................  50
6 . C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  t h e  Money 
S u p p ly  (M i) on GNP U s in g  th e  A n d e rs e n -J o rd a n  M odel
and V a r i a t i o n s  o f  t h e  L a f f e r -R a n s o n  M o d e l ............................  55
7 . C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  th e  Money 
S u p p ly  (M^) on GNP U sin g  th e  A n d e rs e n -J o rd a n  M odel
and V a r i a t i o n s  o f  t h e  L a f f e r -R a n s o n  M o d e l ..............................  56
8 .  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  th e  
M o n e ta ry  V a r ia b le  o n  C onsum ption  o r  GNP U sin g  th e  
A n d e rs e n -J o rd a n  M odel o r  V a r i a t i o n s  o f  th e  F r ie d m a n -  
M eise lm an  M o d e l ..............................................................................................  67
9 . C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  th e  
M on eta ry  V a r ia b l e  on C onsum ption  and  GNP U sin g  th e  
A n d e rs e n -J o rd a n  M odel and V a r i a t i o n s  o f  t h e  F rie d m a n - 
M eise lm an  M o d e l ..............................................................................................  68
1 0 . C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges i n  t h e  Mone­
t a r y  V a r ia b l e  on C onsum ption  and GNP U sin g  th e  A n d e rse n -  
J o rd a n  M odel and V a r i a t i o n s  o f  th e  F ried m an -M eise lm an  
M o d e l ......................................................................................................................  70
vii
Figure
1 1 . C om parison  o f  t h e  C u m u la tiv e  P e rc e n ta g e  E f f e c t s  o f  
a  One D o l la r  Change i n  V a r io u s  M o n eta ry  A g g re g a te s  
on G ro ss  N a t i o n a l  P ro d u c t U sin g  S e a s o n a l ly  A d ju s te d  
D a ta  and  t h e  B e s t  F i t t i n g  L ag  S t r u c t u r e s  f o r  E ach  
M onetary  V a r i a b l e  .........................................................................................
1 2 . C om parison  o f  t h e  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  
a  One D o l la r  Change i n  V a r io u s  M o n e ta ry  A g g re g a te s  
on G ro ss  N a t io n a l  P ro d u c t U sin g  D a ta  S e a s o n a l ly  
A d ju s te d  by  Dummy V a r i a b l e s  and th e  B e s t  F i t t i n g
L ag S t r u c t u r e  f o r  Each R e g r e s s io n  ..................................................
13 . C om parison  o f  t h e  C u m u la tiv e  P e rc e n ta g e  E f f e c t s  o f  
a  One D o l la r  C hange in  V a r io u s  M o n e ta ry  A g g re g a te s  
on  G ro ss  N a t i o n a l  P ro d u c t U sin g  S e a s o n a l ly  A d ju s te d  
D a ta  w i th  t h e  H igh Em ploym ent B udget S u rp lu s  and  t h e  
B e s t  F i t t i n g  Lag S t r u c t u r e s  f o r  E ach  R e g re s s io n  . . . .
1 4 . C om parison  o f  th e  C u m u la tiv e  P e rc e n ta g e  E f f e c t s  o f  
a  One D o l la r  Change i n  V a r io u s  R e se rv e  A g g re g a te s  
on G ro ss  N a t i o n a l  P ro d u c t  U s in g  S e a s o n a l ly  A d ju s te d  
D a ta  and  th e  B e s t  F i t t i n g  L ag  S t r u c t u r e  f o r  E ach  
R e g r e s s i o n .............................................................................................   . .
1 5 . C om parison  o f  t h e  C u m u la tiv e  P e rc e n ta g e  E f f e c t s  o f  a  
One D o l la r  C hange in  V a r io u s  R e se rv e  A g g re g a te s  on 
G ro ss  N a t i o n a l  P ro d u c t U s in g  D ata  S e a s o n a l ly  A d ju s te d  
by Dummy V a r ia b l e s  and t h e  B e s t  F i t t i n g  Lag S t r u c t u r e  
f o r  Each R e g re s s io n  ....................................................................................
1 6 . C om parison  o f  t h e  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f
a  One D o l la r  Change in  V a r io u s  R e se rv e  A g g re g a te s  on 
G ro ss  N a t io n a l  P ro d u c t  U s in g  S e a s o n a l ly  A d ju s te d  D a ta  
w i th  t h e  H igh  Em ploym ent B u d g e t S u rp lu s  and t h e  B e s t  










I n t e r e s t  i n  t h e  r o l e  o f  money i n  t h e  economy h as  b e e n  h ig h  i n  
r e c e n t  y e a r s ,  no d o u b t due t o  t h e  e x u b e ra n t  b e h a v io r  o f  th e  economy 
f o l lo w in g  th e  t a x  s u r c h a r g e  i n  1968 . When c o n v e n t io n a l  f o r e c a s t i n g  
m e th o d s  c o n s i s t e n t l y  u n d e r e s t im a te d  econom ic a c t i v i t y ,  many r e s e a r ­
c h e r s  b eg an  new e f f o r t s  t o  m e a su re  t h e  e m p i r i c a l  r e l a t i o n s h i p  b e tw een  
money and  econom ic a c t i v i t y .  One a v en u e  o f  th e s e  r e s e a r c h  e f f o r t s  
h a s  b e e n  th e  d e v e lo p m e n t o f  " re d u c e d - fo rm "  s i n g l e - e q u a t i o n  m o d e ls . 
T h is  s tu d y  ex am in es  a n a l y t i c a l l y  and  e m p i r i c a l l y  m o n e ta ry  m u l t i p l i e r s  
c a l c u l a t e d  u s in g  s i n g l e - e q u a t i o n  m o d e ls .
S i n g le - e q u a t i o n  m o d e ls , a l th o u g h  s im p le  i n  n a t u r e ,  o f t e n  r e p o r t  
w id e ly  d i f f e r e n t  m o n e ta ry  m u l t i p l i e r s  a s  e v id e n c e d  by t h e  m u l t i p l i e r s  
c a l c u la t e d ,  w i th  t h e  F r ie d m a n -M e ise lm a n , A n d e r s e n - J o rd a n ,  L a f f e r - R a n ­
s o n , and M eise lm an -S im p so n  m o d e ls .  The m u l t i p l i e r s  e x h i b i t e d  by 
t h e s e  m o d e ls  o f t e n  i n d i c a t e  e x tre m e ly  d i f f e r e n t  im p l i c a t i o n s  a s  to  
t h e  im p o r ta n c e  o f  money in  t h e  econom y.
U sin g  th e  A n d e rs e n - J o rd a n  m odel a s  th e  s ta n d a r d  o f  c o m p a r iso n , 
e ach  d i s s i m i l a r  f e a t u r e  o f  t h e  re m a in in g  th r e e  m odels w e re  com pared 
to  d e te rm in e  th e  f a c t o r s  r e s p o n s ib l e  f o r  th e  d i f f e r e n t  m u l t i p l i e r s .
The d i f f e r e n t - s i z e d  m u l t i p l i e r s  w ere  a t t r i b u t a b l e  t o :  (1 ) t h e  tim e
p e r io d  u se d  f o r  t h e  a n a l y s i s ;  (2) t h e  i n c l u s i o n  o f  a  f i s c a l  v a r i a b l e  
i n  t h e  r e g r e s s i o n s ;  (3 ) th e  c h o ic e  o f  th e  m o n e ta ry  and d e p e n d e n t
v a r i a b l e ;  and (4 )  t h e  te c h n iq u e  u sed  f o r  e s t i m a t in g  la g g e d  c o e f f i ­
c i e n t s .  The d i f f e r e n t  d i s t r i b u t e d  im p a c t o f  t h e  t o t a l  m u l t i p l i e r  was 
a t t r i b u t a b l e  t o :  (1 )  t h e  te c h n iq u e  u sed  t o  e s t i m a t e  la g g e d  c o e f f i c i e n t s ; 
(2 ) th e  d e s e a s o n a l i z a t i o n  m e th o d ; and (3 ) t h e  c h o ic e  o f  th e  mone­
t a r y  v a r i a b l e .
To e x te n d  th e  a n a l y s i s  o f  s i n g l e - e q u a t i o n  m o d e ls , a  g e n e r a l  
m odel was fo rm u la te d  u s in g  v a r io u s  m o n e ta ry  v a r i a b l e s  and a l t e r n a ­
t i v e  l a g  s t r u c t u r e s  t o  d e te r m in e  t h e i r  a b i l i t i e s  t o  p r e d i c t  ch an g e s  
i n  g r o s s  n a t i o n a l  p r o d u c t .  Two p r o c e d u re s  f o r  d e s e a s o n a l i z i n g  d a t a  
and  t h e  h ig h  em ploym ent b u d g e t  s u r p lu s  w ere  in c lu d e d  in  t h e  m odel 
t o  d e te rm in e  th e  e f f e c t s  o f  e a c h  on  t h e  m o n e ta ry  m u l t i p l i e r s .
R e g re s s io n s  u s in g  d a t a  d e s e a s o n a l iz e d  by th e  r a t i o - to - r a o v i n g -  
a v e ra g e  m ethod showed t h a t  among th e  m o n e ta ry  v a r i a b l e s ,  M2  and th e  
m o n e ta ry  b a s e  w e re  t h e  b e s t  p r e d i c t o r s  o f  ch an g e s  i n  g r o s s  n a t i o n a l  
p r o d u c t ,  w h ile  and  R . P . D . 's  w ere  th e  w o r s t .  No on e  p a r t i c u l a r
la g  s t r u c t u r e  was c o n s i s t e n t l y  b e s t  f i t t i n g .
R e g re s s io n s  u s in g  dummy v a r i a b l e s  to  d e s e a s o n a l l z e  d a t a  c a u se d :
(1 ) t h e  t o t a l  m u l t i p l i e r  f o r  eac h  m o n e ta ry  v a r i a b l e  t o  i n c r e a s e ;
(2) a  Koyck ty p e  la g  s t r u c t u r e  t o  b e  b e s t  f i t t i n g  f o r  each  m o n e ta ry
v a r i a b l e ;  (3 ) t h e  p e r c e n ta g e  o f  th e  t o t a l  e f f e c t  o c c u r r in g  i n  t h e
i n i t i a l  q u a r t e r  t o  i n c r e a s e  f o r  m o n e ta ry  a g g r e g a te ,  w h ile  r e d u c in g
th e  p e r c e n ta g e  f o r  r e s e r v e  a g g r e g a te s ;  an d  (4 ) s u b s t a n t i a l  i n c r e a s e s  
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in  t h e  R ' s  and  s ta n d a r d  d e v i a t i o n s  o f  r e g r e s s i o n .
I n c lu s i o n  o f  t h e  h ig h  em ploym ent b u d g e t s u r p lu s  had  no u n ifo rm  
e f f e c t s  on t h e  r e g r e s s i o n s ,  b u t  g e n e r a l l y  c a u se d : (1 ) th e  t o t a l
x
m o n e ta ry  m u l t i p l i e r s  t o  i n c r e a s e ;  (2 ) a  r e d u c t io n  i n  t h e  s ta n d a r d  
d e v i a t i o n  o f  r e g r e s s i o n ;  (3) t h e  b e s t  f i t t i n g  la g  s t r u c t u r e  t o  r e ­
m ain  th e  same f o r  m o n e ta ry  a g g r e g a te s ,  b u t  n o t  r e s e r v e  a g g r e g a te s ;  
and  (4 ) th e  t im e  r e s p o n s e  o f  m ost m o n e ta ry  v a r i a b l e s  t o  c h a n g e -o f te n  
s u b s t a n t i a l l y .
An a p p r o p r i a t e  m e a su re  o f  m o n e ta ry  a c t i o n s  sh o u ld  b e  t h e o r e t ­
i c a l l y  so u n d , c o n t r o l l e d  by th e  F e d e r a l  R e s e rv e ,  and  s t a t i s t i c a l l y  
e x o g e n o u s . By t h e  c r i t e r i o n  o f  a  f i n a n c i a l l y  c o n s t r a in e d  econom y, 
th e  m o n e ta ry  b a s e  i s  an  i d e a l  m e a su re  o f  m o n e ta ry  a c t i o n s  s in c e  i t  
r e f l e c t s  any  a c t i o n  a l t e r i n g  t h i s  c o n s t r a i n t  (M^ and  can  a l s o  b e  
j u s t i f i e d  s i n c e  th e y  a r e  s y s t e m a t i c a l l y  r e l a t e d  t o  th e  " b a s e " ) . A 
re v ie w  o f  t h e  l i t e r a t u r e  i n d i c a t e s  g e n e r a l  a g re e m e n t t h a t  m ovem ents 
i n  m o n e ta ry  v a r i a b l e s  a r e  d o m in a ted  by  F e d e r a l  R e se rv e  a c t i o n s ,  b u t  
some e n d o g e n i ty  may e x i s t .
The r e s u l t s  o f  t h i s  s tu d y  w a r r a n t  s e v e r a l  t e n t a t i v e  c o n c lu s io n s  
r e g a r d in g  th e  u se  o f  s i n g l e - e q u a t i o n  m o d e ls . (1 ) B ia s  may e x i s t  i n  
th e  m u l t i p l i e r s  due to  e n d o g e n i ty ,  b u t  t h e  p ro b lem  i s  n o t  s u f f i c i e n t  
t o  recommend abandonm ent o f  t h e  s i n g l e - e q u a t i o n  a p p ro a c h ; (2 ) th e  
m oney-incom e r e l a t i o n s h i p  may b e  u n s t a b l e  s in c e  th e  t im e  p e r io d  was 
su ch  an  im p o r ta n t  d e te r m in a te  o f  th e  s i z e  o f  t h e  m o n e ta ry  m u l t i p l i e r s ;
(3 ) th e  r a t i o - to - m o v in g - a v e r a g e  a p p ro a c h  t o  d e s e a s o n a l i z i n g  d a t a  i s  
p r e f e r r e d  s in c e  t h i s  p ro c e d u re  i s  m ore r e l i a b l e  f o r  p r e d i c t i o n  a s  
e v id e n c e d  by  th e  lo w e r s ta n d a r d  d e v i a t i o n s ;  (4 ) t h e r e  i s  no one 
" b e s t "  m ethod o f  m e a su r in g  d i s t r i b u t e d  l a g s ;  (5 ) f o r  t h e o r e t i c a l  and 
e m p i r i c a l  r e a s o n s  th e  m o n e ta ry  b a s e  and M2  a r e  t h e  m ost a p p r o p r i a t e
xi
m e a su re s  o f  m o n e ta ry  a c t i o n s ;  (6) t h e  F e d e r a l  R e s e rv e  sh o u ld  abandon  
R .P .D . 's  a s  a  t a r g e t  v a r i a b l e  s i n c e  i t  c a n n o t b e  j u s t i f i e d  t h e o r e t ­




"M onetary th e o ry  i s  o f te n  r i d i c u l e d  f o r  la g g in g  a  
d ecad e  b e h in d  t h e  p ro b lem  a c t u a l l y  fa c e d  by th e  economy. 
W hile  th e o ry  g r a p p le s  w ith  th e  p rob lem s o f  on e  d ecad e  
and g r a d u a l ly  in f lu e n c e s  p u b l ic  p o l i c y  i n  one d i r e c t i o n ,  
c o n d i t io n s  change and th e  p o l i c y  fo rg e d  f o r  one p rob lem  
m uddles up a n o th e r .  Y et d e s p i t e  th e  sw ings i n  p o l ic y  
v ie w s , work in  m o n e ta ry  th e o ry  h a s  p u rsu ed  th e  same ob­
j e c t i v e :  t o  d is c o v e r  how and to  w hat e x te n t  m one tary
f a c t o r s  a f f e c t  p r i c e s  and o u tp u t .  Nor has th e  n a tu r e  
o f  p rob lem s o f  p o l i c y  changed b a s i c a l l y ,  i f  one lo o k s  
back  more th a n  a  d eca d e  o r  tw o . I t  i s  j u s t  th e  answ ers 
t h a t  c h a n g e ."1
The c u r r e n t  i n t e n s e  i n t e r e s t  i n  th e  p rob lem s o f  m onetary  p o l i c y ,  
and m ore g e n e r a l ly ,  t h e  r o l e  o f  money in  th e  econom y, r e v e r s e s  a  
r a t h e r  lo n g  p e r io d  o f  w hat seem in g ly  has  been  w id e sp re a d  in d i f f e r e n c e .  
I n  t h e  l a t e  1 9 3 0 's ,  fo l lo w in g  th e  p u b l i c a t i o n  o f  K eynes ' G e n e ra l 
T h e o ry ,2  and in to  th e  e a r l y  1 9 4 0 's  t h e r e  was a  g e n e r a l  f e e l i n g  among 
m ost eco n o m is ts  and p o l i c y  m akers t h a t  money was u n im p o rta n t -  a 
p o s i t i o n  t h a t  may have b een  d e r iv e d  from  a  m is re a d in g  o f  K ey n es .3
1 -P h ill ip  Cagan, " C u rre n t I s s u e s  i n  th e  T heory  o f  M onetary  
P o l ic y "  in  P a t t e r n s  o f  M arket B e h a v io r : E ssay s i n  Honor o f  P h i l l i p
T a f t , ( e d .)  M ich ae l J .  B rennan , (P ro v id e n c e : Brown U n iv e r s i ty  P r e s s ,
1 9 6 5 ) , p .  135 .
^John M aynard K eynes, The G e n e ra l Theory o f  Em ploym ent, I n t e r e s t  
and Money, (New Y ork: H a rc o u r t ,  1 9 3 6 ).
^For argum en ts  t h a t  K eynes' v iew  o f  th e  im p o rta n c e  o f  money was 
m i s in te r p r e t e d  se e  A x el L e ijo n h u fv u d , On K eynesian  Econom ics and th e  
Econom ics o f  K eynes, (New Y ork: O xford U n iv e r s i ty  P r e s s , 1 9 6 8 ).
1
2I n  th e  l a t e  1 9 4 0 's  and e a r l y  1 9 5 0 's  t h e r e  was a  r e s u rg e n c e  i n  t h e  
b e l i e f  t h a t  money a f t e r  a l l  w as im p o r ta n t , b u t  th e  d e g re e  o f  t h i s  
Im p o rta n c e  w as , and  s t i l l  i s ,  i n  d i s p u t e .
B ecause  o f  t h i s  r e v iv e d  i n t e r e s t  i n ,  b u t  la c k  o f  know ledge o f ,  
th e  r o l e  money p la y s  i n  th e  econom y, " th e  b a s i c  fram ew ork  u sed  f o r  
y e a r s  . . .  i n  a n a ly z in g  su ch  m a t t e r s  h a s  come u n d e r s e r io u s  c h a l ­
l e n g e ." ^  U n t i l  r e c e n t l y ,  t h e r e  was r a t h e r  g e n e r a l  ag ree m en t t h a t  
a w id e  v a r i e t y  o f  f a c t o r s  p ro d u c e  ch an g es  i n  th e  l e v e l  o f  b u s in e s s  
a c t i v i t y .  M o n etary  changes w ere  o n ly  one e le m e n t i n  th e  l i s t ,  and 
in  th e  m inds o f  many n o t  a n  im p o r ta n t  i n c l u s i o n .  Money was th o u g h t 
to  o p e r a te  a lm o s t e x c lu s iv e ly  th ro u g h  f i n a n c i a l  m a rk e ts  ( i n t e r e s t  
r a t e s )  and th ro u g h  changes i n  t h e  d e g re e  o f  c r e d i t  r a t i o n i n g  w hich  
im p inged  on b o rro w e rs  o p e r a t in g  in  im p e r f e c t  c a p i t a l  m a rk e ts .
The v ie w  t h a t  " o n ly  money m a t t e r s "  o r ,  p e rh a p s  m ore a c c u r a t e l y ,  
t h a t  "m a in ly  money m a t t e r s "  was h e ld  o n ly  by a  few  e c o n o m is ts ,  p r i -
C
m a r i ly  M il to n  F ried m an  and h i s  f o l l o w e r s .  G e n e r a l ly ,  e c o n o m is ts
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R ic h a rd  G. D a v is ,  "How Much Does Money M a tte r?  A Look a t  
Some R ece n t E v id e n c e ,"  M onth ly  R ev iew , F e d e r a l  R e se rv e  Bank o f  New 
Y ork , ( J u n e , 1 9 6 9 ) , p .  119.
^See f o r  exam ple M ilto n  F rie d m a n , "The Q u a n t i ty  T heo ry  o f  
Money—A R e s ta te m e n t ,"  in  S tu d ie s  i n  t h e  Q u a n t i ty  T heo ry  o f  M oney, 
( e d . )  M ilto n  F rie d m a n , (C h icag o : U n iv e r s i t y  o f  C h icago  P r e s s ,  1 9 5 6 ) ,
p p . 3 -2 4 ; M ilto n  F rie d m a n , "The S u p p ly  o f  Money and Changes in  P r i c e s  
and O u tp u t ,"  in  U .S . C o n g re s s , J o i n t  Econom ic C om m ittee , The R e la ­
t i o n s h i p  o f  P r i c e s  t o  Econom ic S t a b i l i t y  and G row th : Compendium.
(W ash ing ton : G overnm ent P r i n t i n g  O f f i c e ,  1 9 5 8 ) , p p .  2 4 1 -5 6 ; M ilto n
F rie d m a n , S ta te m e n t b e f o r e  th e  J o i n t  Econom ic C om m ittee and th e  
T r a n s c r i p t  o f  th e  su b se q u e n t d i s c u s s io n  i n  U .S . C o n g re s s , J o i n t  Eco­
nom ic C om m ittee , H e a rin g s  on  E m ploym ent, G row th , and P r i c e  L e v e l s , 
(W ash ing ton : G overnm ent P r i n t i n g  O f f i c e ,  1 9 5 9 ) , P a r t  IV , p p . 6 5 0 -6 9 ,
and P a r t  IXA, p p . 3 0 1 9 -5 3 ; M ilto n  F rie d m a n , A P rogram  f o r  M onetary
3re g a rd e d  t h i s  g ro u p  a s  a n  am using  c o l l e c t i o n  o f  e c c e n t r i c s .  O n ly  
r e c e n t l y  h a s  t h e r e  b e e n  a n  a n a l y t i c a l  a t te m p t  t o  g r a p p le  w i th  t h e  
F ried m an  v ie w  on  th e  r o l e  o f  m oney. A p a p e r  by  J .  M. C u lb e rtso n ®  
i n  1960 , K arek en  and S o lo w 's  c r i t i c i s m  o f  F r ie d m a n 's  m ethod o f  m ea- 
s u r in g  m o n e ta ry  l a g s , '  and  t h e  c o n t ro v e r s y  s u r ro u n d in g  t h e  F r ie d m a n -
O
M eise lm an  w ork  n e a r l y  e x h a u s ts  th e  p re -1 9 6 8  l i t e r a t u r e .  The r o l e  
o f  money a s  th e  m a jo r  s i n g l e  d e te r m in a n t  o f  econom ic  a c t i v i t y  h a s  
n o t  b e e n  g iv e n  s e r io u s  a t t e n t i o n  by  m o st e c o n o m is ts  u n t i l  r e c e n t  
y e a r s .
S t a b i l i t y , (Hew Y ork : Fordham  U n iv e r s i t y  P r e s s ,  1 9 5 9 ) , e s p .  p p .  9 -
2 2 , and  p p .  8 7 -8 ; C la rk  W a rb u rto n , "The T h eo ry  o f  T u rn in g  P o in t s  i n  
B u s in e s s  F l u c t u a t i o n s , "  Q u a r te r ly  J o u r n a l  o f  E c o n o m ics , (N ovem ber, 
1 9 5 0 ) , p p .  5 2 5 -4 9 ; P h i l l i p  C agan , "The M o n e ta ry  Dynam ics o f  H yper- 
i n f l a t i o n , "  i n  S tu d ie s  i n  th e  Q u a n t i ty  T h eo ry  o f  M oney, o p . c i t . ,  
p p . 2 5 -1 2 0 .
® J. M. C u lb e r ts o n ,  "F ried m an  on  th e  Lag i n  E f f e c t  o f  M o n e ta ry  
P o l i c y , "  J o u r n a l  o f  P o l i t i c a l  Econom y, (D ecem ber, 1 9 6 0 ) , p p .  6 1 7 -2 1 . 
S ee  a l s o  F r ie d m a n 's  r e p l y ,  "The Lag i n  E f f e c t  o f  M o n e ta ry  P o l i c y , "  
i n  t h e  O c to b e r ,  1961 i s s u e  o f  t h e  same J o u r n a l ,  p p . 4 4 7 -6 6 , a s  w e l l  
a s  C u lb e r t s o n ’ s " R e jo in d e r "  i n  t h e  same i s s u e ,  p p . 4 6 7 -7 7 .
^ Jo h n  K areken  and  R o b e r t  Solow , "L ags i n  M o n e ta ry  P o l i c y , "  i n  
S t a b i l i z a t i o n  P o l i c i e s , f o r  t h e  Com m ission on Money and C r e d i t ,  
(Englew ood C l i f f s ,  N . J . :  P r e n t i c e - H a l l  I n c . ,  1 9 6 3 ) ,  p p . 1 4 -9 6 .
^ M ilto n  F ried m an  and  David M eise lm an , "T he R e l a t i v e  S t a b i l i t y  
o f  M o n eta ry  V e lo c i ty  and  t h e  In v e s tm e n t M u l t i p l i e r  i n  th e  U n ite d  
S t a t e s , "  i n  s t a b i l i z a t i o n  P o l i c i e s , o p . c i t . ,  p p .  1 6 5 -2 6 8 , h e r e a f t e r  
r e f e r r e d  to  a s  F-M. S ee  a l s o  D onald  H e s te r ,  "K eynes and th e  Q u a n t i ty  
T h eo ry : A Comment on t h e  F-M CMC P a p e r ,"  and  th e  F-M "R ep ly  t o
D onald H e s t e r , "  i n  t h e  R eview  o f  E conom ics and  S t a t i s t i c s , (N ovem ber, 
1 9 6 4 ) ,  p p . 3 6 4 -7 6 . S ee  a l s o  A lb e r t  Ando and F ra n c o  M o d ig l i a n i ,  "The 
R e l a t i v e  S t a b i l i t y  o f  M o n e ta ry  V e lo c i ty  and  th e  In v e s tm e n t M u l t i ­
p l i e r , "  and  M ic h a e l d e P ra n o  and Thomas M ay er, " T e s ts  o f  th e  R e l a t i v e  
Im p o r ta n c e  o f  Autonom ous E x p e n d i tu r e s  and  M oney ,"  and  F-M "R ep ly  
t o  Ando and  M o d ig l ia n i  and  to  d eP ran o  and  M a y e r ,"  p lu s  " R e jo in d e r "  
by  A n d o -M o d ig lia n i and  d e P ra n o -M a y e r , a l l  i n  t h e  A m erican  E conom ic 
R ev iew , (S e p te m b e r, 1 9 6 5 ) ,  p p . 6 9 3 -7 9 2 .
4T h is  s i t u a t i o n  ch an g ed  r a t h e r  a b r u p t l y  i n  t h e  l a t e  1 9 6 0 's ,  
p r i m a r i l y ,  no  d o u b t ,  b e c a u s e  o f  t h e  r a t h e r  s u r p r i s i n g l y  e x u b e ra n t  
b e h a v io r  o f  t h e  economy f o l lo w in g  th e  e n a c tm e n t o f  t h e  t a x  s u r c h a r g e  
i n  J u n e ,  1 9 6 8 . M ost f o r e c a s t e r s  c o n s i s t e n t l y  and  to  a  s u b s t a n t i a l  
e x t e n t  u n d e r e s t im a te d  th e  s t r e n g t h  o f  t h e  economy i n  t h e  s u c c e e d in g  
p e r i o d .  T h ese  f o r e c a s t i n g  m is ta k e s  may n o t  h a v e  b e e n  d ue  t o  an  
o v e r e s t im a te  o f  t h e  pow er o f  f i s c a l  p o l i c y  o r  a n  u n d e r e s t im a te  o f  
t h e  p o te n c y  o f  th e  m o n e ta ry  g ro w th  r a t e ,  o f  c o u r s e ,  f o r  o t h e r  ex ­
p l a n a t i o n s  a r e  p l a u s i b l e .  " N e v e r th e le s s "  a s  o n e  f o r e c a s t e r  h a s  
s t a t e d ,
" .  . . i t  h as  b e e n  d i s t i n c t l y  u n s e t t l i n g  t o  s e e  th e  
p r o j e c t e d  slow -dow n r e c e d e  f u r t h e r  and  f u r t h e r  i n t o  
th e  f u t u r e  m onth a f t e r  m onth  and  q u a r t e r  a f t e r  q u a r ­
t e r .  I t  i s  t h e  s o r t  o f  e x p e r ie n c e  t o  make o n e  r e ­
exam ine o n e 's  'm a in ta in e d  h y p o t h e s i s ’ — and  p e rh a p s  
su c h  a  r e e x a m in a t io n  i s  r e a l l y  i n  o r d e r . "9
T h is  f a i l u r e  o f  c o n v e n t io n a l  f o r e c a s t i n g  te c h n iq u e s  w ou ld  n o t  
h a v e .d i r e c t e d  f o r e c a s t e r s  t o  th e  money s u p p ly  f o r  a n  e x p la n a t io n  
w e re  i t  n o t  f o r  a  l a r g e  body  o f  e v id e n c e  e s t a b l i s h i n g  a  v e r y  c lo s e  
a s s o c i a t i o n  b e tw een  t h e  money s u p p ly  and th e  l e v e l  o f  econom ic a c ­
t i v i t y .  The m o s t im p r e s s iv e  e v id e n c e  was d e r iv e d  from  t h e  F r ie d m a n - 
S c h w a rtz  m easurem en t and  c o m p a riso n  o f  s p e c i f i c  c y c le s  i n  th e  
m o n e ta ry  g row th  r a t e  w i th  t h e  N a t io n a l  B u reau  o f  Econom ic R e se a rc h
^ D a v is , o £ . c i t . , p .  12 0 .
r e f e r e n c e  c y c l e s . ^  T h e se  d a t a  c o n s i s t e n t l y  fo u n d  t h a t  c y c le s  i n  
t h e  m o n e ta ry  g ro w th  r a t e  le a d in g  NBER r e f e r e n c e s  c y c le s  so  t h a t  i t  
seem ed im p o s s ib le  t h a t  t h e  im p l ie d  r e l a t i o n s h i p  b e tw ee n  money and 
econom ic a c t i v i t y  c o u ld  b e  d ue  t o  c h a n c e  a l o n e .  F ried m an  and 
S c h w a rtz  i n t e r p r e t e d  t h e s e  t im in g  le a d s  t o  mean a  d o m in an t c a u s a l  
r o l e  f o r  m oney, w h ile  t h e  le n g th  and  v a r i a b i l i t y  o f  t h e  le a d s  w ere  
s a i d  t o  b e  t h e  c o r r e s p o n d in g  l e n g th  and  v a r i a b i l i t y  i n  t h e  la g s  
b e tw ee n  c h a n g e s  i n  t h e  money s u p p ly  and  i t s  e f f e c t  on th e  l e v e l  o f  
e c o n o m ic . a c t i v i t y .
A lth o u g h  th e  F r ie d m a n -S c h w a rtz  p u b l i c a t i o n  may h av e  b e e n  a  
c a l l  to  d i s c i p l e s h i p ,  new c o n v e r t s  w e re  few . One o f  th e  m ain  
d e t r a c t i o n s  w as th e  p o s s i b i l i t y  o f  r e v e r s e  i n f l u e n c e  o f  b u s in e s s  
a c t i v i t y  on t h e  money s u p p ly .  T h is  p o s i t i o n ,  a s s o c i a t e d  w i th  t h e  
"B ank ing  S c h o o l"  v ie w , a rg u e d  t h a t  t h e  q u a n t i t y  o f  money s u p p l ie d  
re s p o n d s  p a s s i v e l y  t o  t h e  demand f o r  i t  (a  v ie w  w h ich  s t i l l  re m a in s  
f a i r l y  s t r o n g  i n  p o p u la r  th in k in g  on  m o n e ta ry  p o l i c y ) H o w e v e r ,  
t h i s  c r i t i c i s m  was p a r t l y  q u e l l e d  b y  t h e  m onum ental w ork o f  P h i l l i p  
Cagan on th e  money s u p p ly  i n  t h e  U n ite d  S t a t e s  w h ich  d e m o n s tra te d
^ M i l t o n  F ried m an  and Anna J .  S c h w a r tz ,  A M o n etary  H is to r y  o f  
t h e  U n ite d  S t a t e s ,  1 8 6 7 -1 9 6 0 , ( P r in c e t o n ,  N . J . :  P r in c e to n  U n iv e r s i t y
P r e s s  f o r  t h e  N a t io n a l  B u reau  o f  E conom ic R e s e a rc h ,  1 9 6 5 ) . The 
m a jo r  r e s u l t s  o f  t h e i r  s tu d y  a r e  sum m arized  i n  M ilto n  F ried m an  and  
A nna S c h w a r tz ,  "Money and  B u s in e s s  C y c le s ,"  R eview  o f  E conom ics and 
S t a t i s t i c s ,  (F e b ru a ry ,  1963 S u p p le m e n t) , p p .  3 2 -6 4 .
11-Harry G. J o h n s o n ,  "R e c e n t D evelopm ents i n  M onetary  T h e o ry —A 
C om m entary" i n  Money i n  B r i t a i n  1 9 5 9 -1 9 6 9 , ( e d . )  D. R. Croome and 
H a rry  G. J o h n s o n ,  (London: O xfo rd  U n iv e r s i t y  P r e s s ,  1 9 7 0 ) , p .  8 8 .
6t o  m o st o b s e r v e r s  t h a t  t h e  money s u p p ly  i s  d e te rm in e d  in d e p e n d e n t ly  
o f  t h e  l e v e l  o f  in c o m e . ^ »*-3
A d d i t i o n a l  e v id e n c e  t o  s u p p o r t  t h e  p o s i t i o n  t h a t  "m a in ly  money 
m a t t e r s "  was t h e  r e g r e s s i o n  e q u a t io n s  p ro d u c e d  i n  t h e  fam ous F r i e d ­
m an-M eise lm an  p a p e r . ^  F ried m an  and  M eise lm an  r e g r e s s e d  th e  money 
s u p p ly  and  w h a t th e y  c a l l e d  "au to n o m o u s"  e x p e n d i tu r e s  a g a i n s t  co n ­
su m p tio n  to  d e te rm in e  w h ich  o f  t h e  in d e p e n d e n t v a r i a b l e s  was m o st 
im p o r ta n t  and s t a b l e .  T h e i r  r e s u l t s  w e re  " s t r i k i n g l y  o n e - s id e d "  i n  
s u p p o r t  o f  t h e  money m u l t i p l i e r  o v e r  w h at th e y  c a l l e d  t h e  K ey n es ian  
m u l t i p l i e r . - ^
A g a in , i t  i s  d o u b t f u l  t h a t  t h e s e  r e s u l t s  w e re  i n s t r u m e n ta l  i n  
c o n v e r t in g  many e c o n o m is ts  t o  t h e  F ried m an  p o s i t i o n .  W r i t e r s  c h a l ­
le n g in g  th e  F ried m an -M e ise lm an  p a p e r  showed v e ry  r e a d i l y  t h a t  th e
■ ^ P h i l l i p  c.  C agan , D e te rm in a n ts  and  E f f e c t s  o f  C hanges i n  th e  
S to c k  o f  M oney, 1 8 6 7 -1 9 6 0 , (New Y ork : C olum bia U n iv e r s i t y  P r e s s  f o r
N a t io n a l  B u reau  o f  Econom ic R e s e a rc h , 1 9 6 5 ) .
■ ^ H o w e v e r ,  t h i s  d e m o n s t r a t io n  i s  n o t  u n i v e r s a l l y  a c c e p te d .  F o r 
e x a m p le , R ic h a rd  D av is  i n  "How Much D oes Money M a t te r ? "  o £ . c i t . ,  
p .  1 2 0 , s t a t e s ,  " w h ile  C a g a n 's  book a p p e a r s  t o  b e  v e r y  much i n  t h e  
F rie d m a n  t r a d i t i o n ,  i t  seem s to  me t h a t  i t s  r e s u l t s  i n  f a c t  te n d  t o  
u n d e r c u t  th e  t r a d i t i o n .  C a g a n 's  w ork  s u g g e s ts  r a t h e r  c l e a r l y  t h a t  
t h e  c h a r a c t e r i s t i c  c y c l i c a l  t im in g  r e l a t i o n s h i p s  b e tw een  m o n e ta ry  
r a t e s  o f  ch an g e  and th e  b u s in e s s  c y c l e s  a r e  v e r y  im p o r ta n t ly  d e t e r ­
m ined  by  th e  i n f l u e n c e  o f  b u s in e s s  on  m o n ey ."
^ F r ie d m a n -M e is e lm a n , "The R e l a t i v e  S t a b i l i t y  o f  M o n eta ry  
V e lo c i ty  and th e  In v e s tm e n t  M u l t i p l i e r  i n  th e  U n ite d  S t a t e s , "  o p . 
c i t .
15I b i d . ,  p .  166 .
7r e s u l t s  o f  t h e i r  r e g r e s s i o n  d ep ended  h e a v i ly  on t h e i r  d e f i n i t i o n
o f  "au to n o m o u s"  sp e n d in g  and on t h e  y e a r s  in c lu d e d  in  th e  compu- 
’ 16t a t i o n s .  A n o th e r  c o m p lic a t in g  f a c t o r  w as o n ce  a g a in  t h e  i n a b i l i t y  
o f  c o r r e l a t i o n  te c h n iq u e s  t o  d i s t i n g u i s h  t h e  d i r e c t i o n  o f  in f lu e n c e  
b e tw ee n  money and th e  l e v e l  o f  econom ic a c t i v i t y .
T h u s , th o s e  e c o n o m is ts  and p u b l i c  o f f i c i a l s  who b eg an  to  re v ie w  
t h e  e v id e n c e  f o r  th e  m o n e ta r i s t  p o s i t i o n  i n  th e  w ake o f  t h e i r  f o r e ­
c a s t i n g  e r r o r s  f o l lo w in g  t h e  1968 s u rc h a rg e  e n ac tm e n t found  a  r a t h e r  
m ixed  b a g . A lth o u g h  F ried m an  and h i s  c o l le a g u e s  had d e f i n i t e l y  
e s t a b l i s h e d  t h a t  t h e r e  was a  g ro s s  a s s o c i a t i o n  b e tw een  money and th e  
l e v e l  o f  econom ic a c t i v i t y ,  th e y  had n o t c o n v in c e d  th e  m a jo r i t y  o f  
t h e i r  p r o f e s s i o n a l  c o l le a g u e s  t h a t  money was a s  im p o r ta n t  a s  th e y  
c la im e d  i t  to  b e .
O b v io u s ly , i t  i s  im p o r ta n t  f o r  s t a b i l i z a t i o n  s t r a t e g y  to  r e ­
s o lv e  th e  q u e s t i o n  o f  how im p o r ta n t  money i s  i n  a f f e c t i n g  th e  l e v e l  
o f  econom ic a c t i v i t y .  I f ,  f o r  ex am p le , money and m o n e ta ry  p o l i c y  
i s  a l l - i m p o r t a n t ,  as th e  e x tre m e  m o n e ta r i s t s  c la im ,  th e n  t h e  c e n t r a l
bank  sh o u ld  p ro b a b ly  b e  m ore c a u t i o u s ,  o r  g r a d u a l ,  in  i t s  u se  o f
1 7monetary instruments. If money is not very important in affecting
l^ S e e  in  p a r t i c u l a r  a r t i c l e s  by Ando and M o d ig l ia n i ,  and d eP ran o  
and M ayer c i t e d  i n  f o o tn o t e  8 on p ag e  3 .
^ E d w a rd  M. G ra m lic h , "The U s e fu ln e s s  o f  M onetary  and F i s c a l  
P o l ic y  a s  D i s c r e t i o n a r y  S t a b i l i z a t i o n  T o o l s , "  J o u r n a l  o f  M oney, 
C r e d i t ,  and B a n k in g , (M ay, 1 9 7 1 ) ,  p .  5 0 6 .
8econom ic a c t i v i t y ,  th e n  p o s s ib ly  th e  c e n t r a l  bank  sh o u ld  ta k e  a  
p a s s iv e  r o l e  and i s s u e  money to  m eet th e  n e e d s  o f  t r a d e .
Two s e p a r a t e  e m p ir ic a l  q u e s t io n s  u n d e r l i e  th e  d e b a te  o v e r  th e  
im p o r ta n c e  o f  m oney. The f i r s t  o f  th e s e  i s  t h e  w e l l  known q u e s t io n  
o f  th e  " s t r e n g th "  o f  money and m o n e ta ry  p o l i c y .  The seco n d  e m p ir i ­
c a l  i s s u e  c o n c e rn s  th e  t im in g  la g s  o f  m o n e ta ry  p o l i c y .  T im ing 
q u e s t io n s  u s u a l ly  ta k e  a  b ack  s e a t  to  th e  p ro b lem  o f  s t r e n g t h ,  b u t  
t im e  la g s  a r e  c r u c i a l  in  s h a p in g  s t a b i l i z a t i o n  s t r a t e g i e s  and t h e i r  
im p o rta n c e  sh o u ld  n o t  be  n e g le c te d .
In  an  e f f o r t  to  answ er th e s e  two e m p ir ic a l  q u e s t i o n s ,  r e s e a r c h  
h as  b een  p r im a r i l y  d i r e c t e d  a lo n g  two a v e n u e s : f i r s t ,  th e  e s t a b l i s h ­
m ent o f  l a r g e - s c a l e  e c o n o m e tr ic  m o d e ls ; and se c o n d , th e  d ev e lo p m en t 
o f  re d u c e d -fo rm  s in g le - e q u a t io n  m o d e ls , A s t r u c t u r a l  m odel o f  th e  
economy a t te m p ts  to  s e t  f o r t h  in  e q u a t io n  form  w hat a r e  c o n s id e re d  
to  be  th e  u n d e r ly in g  econom ic r e l a t i o n s h i p s  i n  th e  econony . A 
" re d u c e d -fo rm "  s i n g l e  e q u a t io n  m o d e l, on th e  o th e r  h an d , i s  s im p ly  
an  e q u a t io n  in  w h ich  key econom ic v a r i a b l e s ,  such  a s  GNP, a r e  e x ­
p re s s e d  a s  d i r e c t  f u n c t io n s  o f  p o l i c y  v a r i a b l e s  and o th e r  f o r c e s  
exogenous to  th e  econom y. A lth o u g h  th e s e  two ap p ro a c h e s  a r e  
d i f f e r e n t  in  many w ays, a l a r g e  s c a le  e c o n o m e tr ic  m odel c a n ,  in  
p r i n c i p l e ,  b e  " re d u c e d "  ( s o lv e d ) ,  so t h a t ,
" . . .  th e  d i f f e r e n c e  be tw een  a s t r u c t u r a l  m odel and 
a  re d u c e d -fo rm  m odel i s  l a r g e l y  m a th e m a tic a l and d o es
9n o t  n e c e s s a r i l y  in v o lv e  d i f f e r e n t  a s s u m p tio n s  a b o u t 
t h e  w o rk in g s  o f  t h e  economy . . ,"1-8
E ven th o u g h  t h e  d i f f e r e n c e  b e tw ee n  th e  two m e th o d s may b e  l a r g e l y  
m a th e m a t ic a l ,  a  l i v e l y  m e th o d o lo g ic a l  d e b a te  h a s  d e v e lo p e d  o v e r  t h e  
a p p r o p r ia t e n e s s  o f  s t r u c t u r a l  m odels  v e r s u s  t h e  r e d u c e d -fo rm  a p p ro a c h  
to  e s t i m a t in g  th e  e f f e c t s  o f  s t a b i l i z a t i o n  p o l i c y  on th e  econom y.
S in c e  d i r e c t  e s t im a t io n  te c h n iq u e s  and  l a r g e  e c o n o m e tr ic  
m ode ls  a r e  o f t e n  d e s ig n e d  to  do d i f f e r e n t  t h i n g s ,  i t  i s  a t  b e s t  
d i f f i c u l t  to  com pare th e  m e r i t s  o f  e a c h  a p p ro a c h  in  m e a su r in g  t h e  
s t r e n g t h  o f  m o n e ta ry  p o l i c y  v a r i a b l e s  on f i n a l  dem and. The p r e ­
su m p tio n s  a r e  ev e n  a m b iv a le n t . One p re s u m p tio n  i s  t h a t  th e  economy 
i s  v e r y  c o m p lic a te d  so  one c a n n o t s tu d y  i t s  s t r u c t u r e  w i th o u t  a  v e r y  
c o m p lic a te d  m o d e l. The c o m p e tin g  p re s u m p tio n  i s  t h a t  s in c e  th e  e c o ­
nomy i s  c o m p lic a te d  one c a n n o t s tu d y  i t s  s t r u c t u r e  ev en  w ith  a n  ex ­
tr e m e ly  l a r g e  and com plex m odel and sh o u ld  t h e r e f o r e  t e s t  o n ly  b ro a d  
h y p o th e s e s  th ro u g h  re d u c e d  f o r m s .
S p e c i f i c a l l y ,  m o n e ta r i s t s  who e x p re s s  a  p r e f e r e n c e  f o r  th e  
r e d u c e d -fo rm  a p p ro a c h  a rg u e  t h a t  i t  i s  i n h e r e n t l y  d i f f i c u l t  to  
m e a su re  th e  c h a n n e ls  th ro u g h  w hich  m o n e ta ry  p o l i c y  o p e r a t e s  w i th  an 
e c o n o m e tr ic  m o d e l. The i n f l u e n c e s  o f  m o n e ta ry  v a r i a b l e s  may w ork 
th ro u g h  c h a n n e ls  y e t  u n d is c o v e re d  o r  o n es  t h a t  we a r e  n o t  y e t  a b le  
t o  e s t i m a t e ,  o r  th e y  m ig h t w ork on n o n q u a n t i f i a b l e  te rm s  c o m p ris in g
^ M ic h a e l  J .  H am burger, "The Lag in  th e  E f f e c t  o f  M onetary  
P o l i c y :  A S u rv ey  o f  R e c e n t L i t e r a t u r e , "  M onth ly  R ev iew , F e d e r a l
R e s e rv e  Bank o f  New Y ork , (D ecem ber, 1 9 7 1 ) ,  p .  29 0 .
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t h e  r e l e v a n t  c o s t - o f - c a p i t a l  b u t  n o t  m e a su re d  by p u b l i s h e d  i n t e r e s t  
r a t e  d a t a .  A n o th e r p o s s i b i l i t y  i s  t h a t  m o n e ta ry  i n f l u e n c e s  may 
w ork on  some com ponen ts o f  f i n a l  demand som etim es and  on o th e r  com­
p o n e n ts  a t  o th e r  t i m e s .  F or th e s e  r e a s o n s ,  i t  i s  a r g u e d ,  a  d i r e c t
e s t i m a t io n  o f  th e  e f f e c t s  o f  m o n e ta ry  p o l i c y  on f i n a l  demand may b e
19m ore r e l i a b l e  th a n  a  l a r g e  s c a l e  m o d e l. T hose t h a t  p r e f e r  t h e  
s in g l e - e q u a t i o n  a p p ro a c h  co n ten d  t h a t  i f  we a r e  i n t e r e s t e d  in  th e  
b e h a v io r  o f  key eco n o m ic  v a r i a b l e s  -  s u c h  a s  G ro ss  N a t i o n a l  P ro d u c t ,  
p r i c e s ,  unem ploym en t, e t c .  - i t  i s  n o t  n e c e s s a r y  to  e s t i m a t e  a l l  th e  
p a r a m e te r s  o f  a  l a r g e - s c a l e  m odel.
F r ie d m a n , in  a r g u in g  f o r  th e  r e d u c e d -fo rm  a p p ro a c h  h a s  u sed  
a n  a n a lo g y  o f  a l a k e  t o  j u s t i f y  h i s  i d e a s .  He s t a t e s :
" in f o r m a t io n  a b o u t  th e  in f lo w /o u t f lo w  r e l a t i o n s h i p  c o u ld  
b e  o b ta in e d  b y  o b s e rv in g  w hat w en t on in  th e  la k e  and 
m e a su r in g  c h a n g e s  i n  th e  w a te r  l e v e l ,  b u t  th e  b e s t  way 
to  o b ta in  th e  r e q u i r e d  in f o r m a t io n  was to  o b s e rv e  th e  
in f lo w  and o u t f lo w  and to  ig n o r e  w h at w ent on i n  th e  
l a k e . ’
^ E d w a rd  M. G ra m lic h ,  o £ . c i t . ,  p .  5 1 3 . The p ro b le m  o f  e s t a b ­
l i s h i n g  th e  c h a n n e ls  o f  m o n e ta ry  p o l i c y  a r e  a l s o  d is c u s is e d  by Edward 
M. G ram lich  and F ra n k  d e  Leeuw, "The C h an n e ls  o f  M o n e ta ry  P o l i c y ,"  
F e d e r a l  R e se rv e  B u l l e t i n , ( Ju n e , 1 9 6 9 ) ,  p p . 4 7 2 -9 1 . S e e ,  a l s o ,  
comment by  David I .  F a n d , "The M o n e ta ry  T h eo ry  o f  N in e  R e c e n t Q uar­
t e r l y  E co n o m etric  M o d e ls  o f th e  U n ite d  S t a t e s , "  J o u r n a l  o f  M oney, 
C r e d i t  and B an k in g  (M ay, 1 9 7 1 ), p p . 4 5 0 -6 0 .
^C om m ents b y  M il to n  F riedm an  q u o te d  in  "Summary o f  t h e  G e n e ra l 
D is c u s s i o n ,"  M o n e ta ry  T heo ry  and M o n e ta ry  P o l ic y  in  t h e  1 9 7 0 1s , ( e d . )  
by  G. C la y to n , J .  C . G i l b e r t ,  R. S ed g w ick ,(L o n d o n : O x fo rd  U n iv e r s i ty
P r e s s ,  1 9 7 1 ) , p .  1 5 0 .
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A . A. W a l te r s  h a s  a l s o  e x p re s s e d  a  p r e f e r e n c e  f o r  t h e  re d u c e d  
fo rm  a p p ro a c h . He s t a t e s :
"The b e s t  way to  t r e a t  th e  e x i s t e n c e  o f  a  m o n e ta ry
m u l t i p l i e r  i s  t o  m e a su re  th e  p a r a m e te r s  d i r e c t l y  i n
some v e r s io n  o f  t h e  re d u c e d  ( o r  f i n a l )  f o r m .  "21
T hose  who f a v o r  t h e  u s e  o f  e c o n o m e tr ic  m odels  h a v e  two p r im a ry
l i n e s  o f  a rg u m e n t. The f i r s t  i s  t h e  f a c t  t h a t  i n  t h e  p r o c e s s  o f
r e g r e s s i n g  f i n a l  o u tp u t  a g a i n s t  m o n e ta ry , f i s c a l ,  and o t h e r  su ch
v a r i a b l e s ,  i t  i s  a p p a r e n t ly  c r u c i a l  w h a t i s  assum ed to  b e  e x o g e n o u s .
Much o f  t h e  c o n t r o v e r s y  s u r ro u n d in g  t h e  r e s u l t s  o f  r e d u c e d -fo rm
*)*)s t u d i e s  h a s  u se d  th e  e x o g e n i ty  p ro b lem  a s  a  c e n t r a l  a rg u m e n t.
A seco n d  w eakness  o f  th e  te c h n iq u e  o f  e s t i m a t in g  re d u c e d -fo rm s  
i s  t h a t  r e d u c e d - fo rm s ,  by d e f i n i t i o n ,  r e j e c t  s t r u c t u r a l  in f o r m a t io n  
w hich  e c o n o m e tr ic  m odels  may p o s s i b ly  u se  t o  g r e a t  a d v a n ta g e .  E s t i ­
m a te s  o f  r e d u c e d -fo rm  e q u a t io n s  do n o t  b u i l d  in  a  p r i o r i  r e s t r i c t i o n s
on  th e  c o e f f i c i e n t s  -  r e s t r i c t i o n s  t h a t  an  e c o n o m e tr ic  m odel can
in c lu d e  th ro u g h  n o n l i n e a r i t i e s ,  l a g s ,  i d e n t i t i e s ,  o m i t t i n g  v a r i a b l e s ,  
e t c .  S in c e  re d u c e d -fo rm s  ig n o re  t h e s e  r e s t r i c t i o n s  th e y  may n o t  be
21a . A. W a l te r s ,  "The R a d c l i f f e  R e p o r t -  Ten Y e a rs  A f te r :  A
S u rv e y  o f  E m p ir ic a l  E v id e n c e ,"  i n  Money i n  B r i t a i n  1 9 5 9 -1 9 6 9 , ( e d . )
D. R . Croome and H arry  G. J o h n so n , (L ondon: O xford  U n iv e r s i t y  P r e s s ,
1 9 7 0 ) , P . 5 1 .
^ ^ S e e , f o r  e x a m p le , H e s te r ,  0 £ .  c i t . ; Ando and  M o d ig l i a n i ,  o p . 
c i t . ;  d eP ran o  and M ayer, oj>, c i t . ;  F ra n k  d e  Leeuw and J o h n  K a lc h - 
b r e n n e r ,  "M onetary  and F i s c a l  A c t io n s :  A T e s t  o f  T h e i r  R e l a t i v e  Im ­
p o r ta n c e  i n  S t a b i l i z a t i o n ;  Comm ent," R ev iew , F e d e r a l  R e se rv e  Bank 
o f  S t .  L o u i s ,  ( A p r i l ,  1 9 6 9 ) , p p . 6 -1 1 .
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i n t e r n a l l y  c o n s i s t e n t  .23  A ls o ,  t h e  ex o genous m o n e ta ry  and  f i s c a l  
v a r i a b l e s  " . . .  n e c e s s a r i l y  r e p r e s e n t  a g g r e g a t io n  o f  many i te m s  
w h ich  p ro b a b ly  h a v e  q u i t e  d i v e r s e  e f f e c t s . " ^
T he v i r t u e s  o f  u s in g  p r i o r  in f o r m a t io n  a r e  n o t  c o m p le te ly  o n e ­
s id e d .  I f  t h e  p r i o r  in f o r m a t io n  i s  i n c o r r e c t ,  th e n  e s t i m a t in g  c o e f ­
f i c i e n t s  u s in g  w rong in f o r m a t io n  w ould  l i k e l y  ta k e  on e  f u r t h e r  fro m  
th e  t r u t h  th a n  b e in g  a g n o s t i c  a b o u t  s t r u c t u r a l  c o n s t r a i n t s .  I f  a n  
e c o n o m e tr ic  m odel by  c o n s t r u c t i o n  d o e s  n o t  a l lo w  f o r  a l l  o f  th e  
e x i s t i n g  c h a n n e ls  o f  m o n e ta ry  p o l i c y ,  th e n  th e  m odel p ro b a b ly  w i l l  
n o t  t e l l  u s  much a b o u t t h e  s t r e n g t h  o f  m o n e ta ry  p o l i c y . 25
S in c e  t h e  two m ethods o f  e s t i m a t in g  m u l t i p l i e r s  g iv e  som ewhat 
d i f f e r e n t  r e s u l t s ,  t h e  r e s o l u t i o n  o f  t h i s  d e b a te  w ould b e  an  im p o r­
t a n t  c o n t r i b u t i o n  tow ard  e s t a b l i s h i n g  th e  im p o r ta n c e  o f  money in  th e  
econom y, b u t  su ch  an  e f f o r t  i s  beyond th e  sc o p e  o f  t h i s  r e s e a r c h .
The a im  o f  t h i s  s tu d y  i s  much m ore m o d e s t. T h is  w ork w i l l  lo o k  o n ly  
a t  m o n e ta ry  m u l t i p l i e r s  c a l c u l a t e d  u s in g  s i n g l e  e q u a t io n  m o d e ls  and 
a t te m p t  t o  an sw er q u e s t io n s  r e g a r d in g  t h e i r  r e s u l t s .  S p e c i f i c a l l y ,  
th e  s tu d y  w i l l :
2 3 p ra n c o  M o d ig l i a n i ,  "M one tary  P o l ic y  and C onsum ption : L in k a g e s
v i a  I n t e r e s t  R a te  and W ea lth  E f f e c t s  i n  t h e  FMP M o d e l,"  in  Consumer 
S p en d in g  and M o n e ta ry  P o l i c y : The L in k a g e s , (B o s to n : F e d e r a l  Re­
s e r v e  Bank o f  B o s to n , 1 9 7 1 ) , p p . 6 5 -6 . See a l s o  Edward M. G ra m lic h , 
"The U s e f u ln e s s  o f  M o n etary  and  F i s c a l  P o l ic y  a s  D is c r e t i o n a r y  S t a ­




1. compare and reconcile the results of four single-equation 
models that are often mentioned and discussed in the economic 
literature;
2. formulate a single-equation model to be used:
(a) to compare the reliability of changes in various mone­
tary and reserve aggregates in predicting changes in economic 
activity;
(b) to determine what type of lag structure is empirically 
consistent with the observed relationship between various monetary 
and reserve aggregates and changes in economic activity;
(c) to determine what effect the seasonal adjustment pro­
cedure has on (i) the predictive ability of the various monetary 
and reserve aggregates, (ii) the choice of the best fitting lag 
structure, and (iii) the size of the monetary multipliers;
(d) to determine what effect the inclusion of a fiscal 
variable has on (i) the predictive ability of various monetary and 
reserve aggregates, (ii) the choice of the best fitting lag structure, 
and (iii) the size of the monetary multipliers; and
3- exam ine th e  t h e o r e t i c a l  and  s t a t i s t i c a l  p ro b le m s  o f  s e l e c ­
t i n g  a  v a r i a b l e  t o  r e p r e s e n t  m o n e ta ry  a c t i o n s  i n  a  s i n g l e  e q u a t io n  
m o d e l.
To this end the study will proceed in the following manner. 
Chapter II compares the multiplier results of the Andersen-Jordan, 
Meiselman-Simpson, Laffer-Ranson, and the Friedman-Meiselman single-
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e q u a t io n  m ode ls  and  i l l u s t r a t e s  p ro b le m s  t h a t  a r i s e  i n  an  a t te m p t  
t o  com pare t h e  s i z e  and t im e  r e s p o n s e  o f  t h e  m u l t i p l i e r s .  C h a p te r  
I I I  e m p i r i c a l l y  r e c o n c i l e s  i n  a  p a i r - w i s e  m ethod th e  fo u r  m odels  
d i s c u s s e d  and com pared i n  C h a p te r  I I .  U sin g  t h e  A n d e rs e n -J o rd a n  
m o d e l a s  t h e  s ta n d a r d  o f  c o m p a riso n , t h e  m o n e ta ry  m u l t i p l i e r s  o f  
e a c h  m odel a r e  r e c o n c i l e d  by a n a ly z in g  e a c h  a s p e c t  t h a t  i s  d i f f e r e n t  
and  d e te rm in in g  w h at e f f e c t  e a c h  d i f f e r e n c e  h a s  on t h e  s i z e  and 
t im e  r e s p o n s e  o f  th e  m o n e ta ry  m u l t i p l i e r s .  C h a p te r  IV e x te n d s  th e  
a n a l y s i s  o f  t h e  s i n g l e - e q u a t i o n  m o d e l. A g e n e r a l  m odel i s  fo rm u ­
l a t e d  u s in g  v a r io u s  m o n e ta ry  and  r e s e r v e  a g g r e g a te s  a s  exogenous 
v a r i a b l e s  t o  com pare t h e i r  r e l a t i v e  a b i l i t i e s  t o  p r e d i c t  ch an g es  i n  
g r o s s  n a t i o n a l  p r o d u c t .  The m odel a l lo w s  f o r  a l t e r n a t i v e  la g  s t r u c ­
t u r e s  to  b e  u se d  to  d e te rm in e  w h ich  i s  b e s t  f i t t i n g .  Two p ro c e d u re s  
f o r  s e a s o n a l l y  a d j u s t i n g  th e  d a t a  and a  f i s c a l  v a r i a b l e  a r e  in c lu d e d  
in  t h e  m odel t o  d e te rm in e  th e  e f f e c t  o f  eac h  on th e  s i z e  o f  t h e  
m u l t i p l i e r s ,  th e  p r e d i c t i v e  a b i l i t y  o f  t h e  e q u a t io n ,  and th e  c h o ic e  
o f  t h e  b e s t  f i t t i n g  la g  s t r u c t u r e —f o r  t h e  m o n e ta ry  and r e s e r v e d  
a g g r e g a te s .  C h a p te r  V exam in es  th e  t h e o r e t i c a l  and s t a t i s t i c a l  
p ro b le m s  o f  s e l e c t i n g  a  m o n e ta ry  v a r i a b l e  f o r  s i n g l e - e q u a t i o n  m o d e ls . 
C h a p te r  VI w i l l  s im p ly  sum m arize t h e  p r e v io u s  c h a p te r s  and draw  
c o n c lu s io n s  r e s u l t i n g  fro m  th e  a n a l y s i s  t h e r e i n .
CHAPTER I I
A DESCRIPTION AND COMPARISON OF FOUR SINGLE-EQUATION
MODELS
C om paring s i n g l e - e q u a t i o n  m o n e ta ry  m u l t i p l i e r s  can  b e  an  
a rd u o u s  t a s k  d ue  t o  d i f f e r e n c e s  i n  v a r i a b l e s ,  tim e p e r i o d s ,  ty p e s  
o f  d a t a ,  and la g  s t r u c t u r e s  among m o d e ls . T h is  c h a p te r  w i l l  b r i e f l y  
d e s c r i b e  f o u r  o f  t h e  m ore w e l l  known s i n g l e - e q u a t i o n  m o d e ls : th e
F r ie d m a n -M e is e lm a n ,!  A n d e r s e n - J o rd a n ,^  L a f f e r - R a n s o n ,^  and  th e  
M e ise lm a n -S im p so n .^  A co m p a riso n  o f  t h e s e  m odels and t h e i r  m u l t i ­
p l i e r  r e s u l t s  w i l l  i n d i c a t e  t h e  d i f f i c u l t i e s  t h a t  a r i s e ,  ho w ev er, 
when a  m e a n in g fu l co m p ariso n  o f  m u l t i p l i e r s  i s  a t te m p te d .
M ilto n  F rie d m a n  and D av id  M e ise lm a n , "The R e l a t i v e  S t a b i l i t y  
o f  M o n e ta ry  V e lo c i ty  and th e  In v e s tm e n t M u l t i p l i e r  i n  t h e  U n ite d  
S t a t e s , "  in  S t a b i l i z a t i o n  P o l i c i e s , f o r  t h e  Com m ission on  Money and 
C r e d i t ,  (Englew ood C l i f f s ,  N . J . :  P r e n t i c e - H a l l  I n c . ,  1 9 6 3 ) ,  p p .
1 6 5 -2 6 8 .
^ L e o n a ll  C . A n d e rsen  and J e r r y  J o r d a n ,  "M onetary  and F i s c a l  
A c t io n s :  A T e s t  o f  t h e i r  R e l a t i v e  Im p o r ta n c e  in  Econom ic S t a b i l i ­
z a t i o n , "  R ev iew , F e d e r a l  R e s e rv e  Bank o f  S t .  L o u is ,  (N ovem ber,
1 9 6 8 ) ,  p p . 1 1 -2 4 .
^ A rth u r  B . L a f f e r  and R. D avid R an so n , "A F orm al M odel o f  th e  
E conom y," J o u r n a l  o f  B u s in e s s , ( J u ly ,  1 9 7 1 ) ,  p p . 2 4 7 -7 0 .
^D avid M eise lm an  and Thomas D. S im pson , "M onetary  P o l i c y  and 
Consum er E x p e n d i tu r e s :  The h i s t o r i c a l  E v id e n c e ,"  in  Consum er Spend­
in g  and M o n e ta ry  P o l i c y : The L in k a g e s , (B o s to n : F e d e r a l  R e se rv e
Bank o f  B o s to n , 1 9 7 1 ) ,  p p . 2 2 9 -7 9 .
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A D e s c r i p t i o n  o f  t h e  Models
F r ied m an -M e ise lm an  Model
An e a r l y  a t t e m p t  t o  show th e  s y s t e m a t i c  r e l a t i o n s h i p  b e tw ee n  t h e  
money s u p p ly  and  econom ic  a c t i v i t y  u s i n g  a  s i n g l e - e q u a t i o n  m odel was 
t h e  s tu d y  d o n e  f o r  t h e  Commission on Money and C r e d i t  by M i l to n  
F riedm an  and D avid M e ise lm a n ,  T h e i r  i n v e s t i g a t i o n  was d e s ig n e d  
p r i m a r i l y  t o  com pare t h e  r e l a t i v e  s t a b i l i t y  o f  m o n e ta ry  v e l o c i t y  
and  t h e  "K e y n e s ia n "  m u l t i p l i e r  f o r  t h e  p e r i o d  1 8 9 7 -1 9 5 8 .  The m a jo r  
t e c h n i q u e  o f  t h e  F r ied m an -M e ise lm an  a n a l y s i s  was t o  c o r r e l a t e  money 
and  income ( o r  c o n su m p tio n )  and au tonom ous e x p e n d i t u r e s  and income 
( o r  c o n s u m p t io n ) . The r e s u l t s  o f  t h e s e  c o r r e l a t i o n s  w ere  s t r i k i n g l y  
o n e - s i d e d .  U sing  a b s o l u t e  v a l u e s  and y e a r - t o - y e a r  o r  q u a r t e r - t o -  
q u a r t e r  c h a n g e s ,  i t  was found  t h a t  e x c e p t  f o r  t h e  e a r l y  y e a r s  o f  
t h e  G re a t  D e p r e s s i o n ,  money was more c l o s e l y  r e l a t e d  t o  b o th  n o rm a l  
and r e a l  v a l u e s  o f  incom e ( o r  c o n su m p tio n )  th a n  was autonomous 
e x p e n d i t u r e s
W hile  n o t  m e n tio n e d  i n  t h e  t e x t ,  t h e  a p p e n d ix  t o  t h e i r  p a p e r  
p r e s e n t e d  a  m u l t i p l e  r e g r e s s i o n  e q u a t i o n  w i th  money m u l t i p l i e r s  t h a t
g
f i t s  i n t o  t h e  F r ied m an -M e ise lm an  t h e o r e t i c a l  f ram e w o rk .  The m ode l 
r e g r e s s e d  q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  co n su m p tio n  on b o th  q u a r ­
t e r l y  f i r s t  d i f f e r e n c e s  i n  th e  money s u p p ly  b r o a d ly  d e f i n e d  ( c u r r e n c y
^ M il to n  F riedm an  and  David M e ise lm a n ,  jop. c i t . , p .  166.
6 I b i d . , p .  240.
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and demand d e p o s i t s  p l u s  t i m e  d e p o s i t s  i n  com m erc ia l  b a n k s )  and 
q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  au tonom ous  e x p e n d i t u r e s  (sum o f  n e t  
i n v e s t m e n t ,  n e t  e x p o r t s ,  and  t h e  g o v e rn m e n t d e f i c i t ) . C onsum ption
v a r i a b l e . i s  a  com ponent o f  GNP and t h e r e f o r e  n o t  e x o g en o u s  i n  t h e  
s t a t i s t i c a l  s e n s e .
The s i n g l e  e q u a t i o n  r e g r e s s i o n  t h a t  th e y  com puted  was
AC = S e a s o n a l l y  a d j u s t e d  q u a r t e r l y  f i r s t  d i f f e r e n c e s  o f  
c o n su m p tio n
AH = S e a s o n a l l y  a d j u s t e d  q u a r t e r l y  f i r s t  d i f f e r e n c e s  o f
money ( c u r r e n c y  and demand d e p o s i t s  and t im e  d e p o s i t s
i n  co m m erc ia l  b a n k s )
AA. = S e a s o n a l l y  a d j u s t e d  q u a r t e r l y  f i r s t  d i f f e r e n c e s  o f
au tonom ous e x p e n d i t u r e s  (sum o f  n e t  i n v e s t m e n t ,  n e t
e x p o r t s ,  and t h e  governm ent d e f i c i t )
The m o n e ta ry  and  au tonom ous e x p e n d i t u r e  m u l t i p l i e r s  th e y  computed 
a r e  shown i n  T a b l e  1 .
S h o r t l y  a f t e r  p u b l i c a t i o n  by t h e  Commission on Money and C r e d i t  
o f  t h e  F r ied m a n -M e ise lm a n  i n v e s t i g a t i o n ,  t h e r e  was a  d e lu g e  o f  
s t u d i e s  c h a l l e n g i n g  t h e  r e s u l t s  o f  t h e  p u b l i s h e d  w o rk .  The com­
b a t a n t s  w ere  m a in ly  c o n c e rn e d  w i th  t h r e e  w e a k n e s s e s  i n  t h e  F r ie d m a n -  
M eise lm an  m e th o d o lo g y :  t h e  y e a r s  c h o s e n  f o r  t h e  c o m p u ta t io n s ;  t h e
d e f i n i t i o n  o f  "au tonom ous"  e x p e n d i t u r e s ;  and th e  i n a b i l i t y  o f
was u s e d  a s  a  p ro x y  f o r  GNF s i n c e  p a r t  o f  t h e  au tonom ous e x p e n d i t u r e
4
ACt  = a  +
4
+  S b
w h e re :
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Table 1
M u l t i p l i e r s  C a l c u l a t e d  on Changes i n  C onsum ption  
U s in g  t h e  F r ie d m a n -M e ise lm a n  M odel 
f o r  1 9 ^ 5 1 1 1 -1958IV
AM AA.
t - . 1 4 2 - . 3 3 6
( .3 3 ) (4 .0 0 )
t - 1 .830 .058
( 1 .7 3 ) ( . 6 8 )
t - 2 - . 2 1 5 - .1 2 5
( . 1 0 ) (1 -5 2 )
t - 3 - .3 1 5 - . 2 4 6
( .7 3 6 ) ( 3 .0 8 )
t - 4 - . 1 0 1 - . 0 0 9
( .2 4 ) ( . 1 1 )
S t - i
C o n s ta n t
.057 - .6 5 8
2 6 .2 4 5
R2 .523
AM = Q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  t h e  money s u p p ly  
( b r o a d ly  d e f i n e d )
AA = Q u a r t e r l y  c h an g e s  i n  au tonom ous e x p e n d i t u r e s
N o te :  R e g r e s s io n  c o e f f i c i e n t s  a r e  t h e  t o p  f i g u r e s
and t h e i r  t - v a l u e s  a p p e a r  b e lo w  eac h  c o e f f i c e n t  
e n c lo s e d  b y  p a r e n t h e s i s .
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c o r r e l a t i o n  t e c h n i q u e s  t o  d i s t i n g u i s h  an  i n f l u e n c e  o f  money on 
b u s i n e s s  a c t i v i t y  from  an  i n f l u e n c e  o f  b u s i n e s s  a c t i v i t y  on  money.
A n d e r s e n - J o r d a n  Model
I n  1968 , L e o n a l l  A n d e rs e n  and J e r r y  J o r d a n  a t  t h e  F e d e r a l  
R e s e rv e  Bank o f  S t .  L o u i s ,  u s i n g  t e c h n i q u e s  s i m i l a r  to  t h o s e  u sed  
by  F r ied m an  and  M e ise lm a n ,  p u b l i s h e d  t h e  r e s u l t s  o f  t h e i r  r e s e a r c h  
d e s ig n e d  t o  m e a su re  t h e  im p a c t  and la g g e d  r e s p o n s e  o f  ch an g e s  i n  
t h e  money s u p p ly  and t h e  h ig h  em ployment b u d g e t  s u r p l u s  on g r o s s
Q
n a t i o n a l  p r o d u c t .
The r e g r e s s i o n  e q u a t i o n  t h a t  A n d e rse n  and  J o r d a n  c a l c u l a t e d
was
4GNP -  "  +  J o b i “ t - i  +  i § o W < R- E ) t - i  +  11
? S e e ,  f o r  exam ple ,  A l b e r t  Ando and F ra n c o  M o d i g l i a n i ,  "The 
R e l a t i v e  S t a b i l i t y  o f  M o n e ta ry  V e l o c i t y  and t h e  I n v e s tm e n t  M u l t i ­
p l i e r , "  A m erican  Econom ic R eview , (S e p te m b e r ,  1 9 6 5 ) ,  p p .  693 -7 2 8 ; 
M ic h a e l  d eP ran o  and  Thomas M ayer,  " T e s t s  o f  t h e  R e l a t i v e  Im p o r ta n c e  
o f  Autonomous E x p e n d i t u r e s  and M oney ,"  A m erican  Econom ic Review , 
(S e p te m b e r ,  1 9 6 5 ) ,  p p .  7 2 9 -5 2 ;  M i l t o n  F r ie d m a n  and David M e ise lm a n ,  
"R ep ly  to  Ando and M o d ig l i a n i  and t o  d eP ran o  and M a y e r ,"  A m erican  
Econom ic R ev iew , (S e p te m b e r ,  1 9 6 5 ) ,  p p .  7 5 3 -8 5 ;  A . Ando and F .  
M o d i g l i a n i ,  " R e j o i n d e r , "  A m erican  Econom ic R e v ie w . (S e p te m b e r ,  1 9 6 5 ) ,  
p p .  786-90 ; M ic h a e l  d e P ra n o  and Thomas M ayer,  " R e j o i n d e r , "  A m erican  
Econom ic R ev iew , (S e p te m b e r ,  1 9 6 5 ) ,  p p .  7 9 1 -9 3 ;  D onald D. H e s t e r ,  
"Keynes and t h e  Q u a n t i t y  T h eo ry :  A Comment on t h e  F r ied m an -M e ise lm an
CMC P a p e r , "  Review o f  E conom ics  and S t a t i s t i c s , (November, 1 9 6 4 ) ,  
p p .  3 6 4 -8 ;  M i l to n  F r ied m an  and David M e ise lm a n ,  "R ep ly  t o  D onald  
H e s t e r , "  Review o f  Econom ics and S t a t i s t i c s , (November, 1 9 6 4 ) ,  p p .  
3 6 9 -7 6 ;  D onald D. H e s t e r ,  " R e j o i n d e r , "  Review  o f  Econom ics and ^Sta­
t i s t i c s ,  (N ovember, 1 9 6 4 ) ,  p p .  3 7 6 -7 .
Q
L e o n a l l  C. A n d e rse n  and J e r r y  J o r d a n ,  o g .  c i t .
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w h ere :
AGNP = Q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  g r o s s  n a t i o n a l  
p r o d u c t  s e a s o n a l l y  a d j u s t e d
AM = Q u a r t e r l y  f i r s t  d i f f e r e n c e s  o f  money c o n v e n t i o n a l l y  
d e f i n e d  ( c u r r e n c y  and demand d e p o s i t s )
A(R-E) = Q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  t h e  h i g h  em ployment 
b u d g e t  s u r p l u s
The s t r u c t u r e  o f  l a g s  p r e s e n t e d  i n  t h e  r e g r e s s i o n  was e s t i m a t e d  w i t h  
t h e  u s e  o f  t h e  Almon l a g  t e c h n i q u e .  T h i s  p r o c e d u r e  f o r  e s t i m a t i n g  
l a g  d i s t r i b u t i o n s  h a s  become p o p u la r  r e c e n t l y  s i n c e  i t  im poses  v e r y  
^ew 3  P t i o r i  r e s t r i c t i o n s  on t h e  s h a p e  o f  t h e  l a g  s t r u c t u r e ;  t h e  
o n ly  r e q u i r e m e n t  b e in g  t h a t  i t  can b e  a p p ro x im a te d  by a  p o ly n o m ia l .  
T h e i r  r e g r e s s i o n  c o e f f i c i e n t s  a r e  shown i n  T a b le  2 .
The " S t .  L o u i s "  s t u d y  s t i m u l a t e d  c o n s i d e r a b l e  i n t e r e s t  and 
d i s c u s s i o n  p a r t i a l l y  b e c a u s e  t h e  c a l c u l a t e d  money m u l t i p l i e r s  w ere  
l a r g e r  th a n  m o s t  e c o n o m is ts  p r e d i c t e d .  An e q u a l l y  s u r p r i s i n g  r e s u l t  
o f  t h e  " S t ,  L o u i s "  m odel was t h e  sp eed  w i th  w h ich  money a c t e d  on t h e  
economy. The e n s u in g  d e b a t e  c e n t e r e d  on s e v e r a l  k e y  i s s u e s ,  s i m i l a r  
t o  t h e  c o n t r o v e r s y  s u r r o u n d in g  t h e  F r ied m an -M e ise lm an  m o d e l .  The 
m a in  p o i n t s  o f  c o n t e n t i o n  w ere  how much o f  t h e  r e l a t i o n s h i p  found
^See S h i r l e y  Almon, "The D i s t r i b u t e d  Lag B etw een C a p i t a l  
A p p r o p r i a t i o n s  and E x p e n d i t u r e s , "  E c o n o m e t r i c a , ( J a n u a r y ,  1 9 6 5 ) ,  
p p .  1 7 8 -9 6 .  The l a g  s t r u c t u r e  ch o sen  was s e l e c t e d  on t h e  b a s i s  
o f  minimum s t a n d a r d  e r r o r  o f  t h e  c o e f f i c i e n t  a t t a c h e d  t o  t h e  
m o n e ta ry  v a r i a b l e .
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Table 2
M u l t i p l i e r s  C a l c u l a t e d  on  Changes 
i n  G ro ss  N a t i o n a l  P r o d u c t  U sin g  t h e  
A n d e r s e n - J o r d a n  Model f o r  1 9 5 2 1 -1 9 6 8 I I
AM A(R-E)
t 1 .5 7 - . 1 5
( 2 .1 7 ) ( .6 5 )
t - 1 1 .9 4 - . 2 0
( 3 .6 0 ) ( 1 .0 8 )
t - 2 1 .8 0 . 1 0
( 3 .3 7 ) ( .5 5 )
t - 3 1 .2 8 .4 7
( 1 . 8 8 ) ( 1 .9 5 )
-f 6 .5 9 . 2 2t - i ( 7 .7 3 ) ( -45)
C o n s ta n t 1 .9 9
( 2 .1 6 )
R2 .56
AM = Q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  t h e  money s u p p ly  
(n a r r o w ly  d e f i n e d )
A(R-E) = Q u a r t e r l y  f i r s t  d i f f e r e n c e s  i n  t h e  h ig h  em ployment 
b u d g e t  s u r p l u s
N o te :  R e g r e s s io n  c o e f f i c i e n t s  a r e  t h e  t o p  f i g u r e s ,
and  t h e i r  t - v a l u e s  a p p e a r  b e lo w  e a c h  c o e f f i c i e n t  
e n c l o s e d  by  p a r e n t h e s i s .
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w as due  t o  r e v e r s e  c a u s a t i o n ,  t h e  t i m e  p e r i o d  c o v e r e d ,  and  t h e  u s e  
o f  t h e  h ig h  employment b u d g e t  s u r p l u s . ^
L a f f e r - R a n s o n  Model
A r e c e n t  e f f o r t  m ade t o  e x p r e s s  t h e  e s s e n t i a l  c h a r a c t e r i s t i c s
o f  t h e  U n i te d  S t a t e s  economy i n  a  s i n g l e - e q u a t i o n  m odel i s  t h e
O f f i c e  o f  Management and  B udget (OMB) m odel d e v e lo p e d  b y  A r th u r  B.
L a f f e r  and R. D avid  R a n s o n . ^  T h e i r  m ode l r e f l e c t e d  a  c o m p o s i te  o f
t h e  K e y n e s ia n ,  q u a n t i t y  t h e o r y ,  and  e f f i c i e n t - m a r k e t s  a p p ro a c h e s  t o
12m a cro -eco n o m ic  t h e o r y .  The K e y n e s ia n  v ie w  o f  incom e d e t e r m i n a t i o n  
i s  s a i d  t o  b e  i n c l u d e d  i n  t h e  m odel by  u s i n g  F e d e r a l  G overnm ent
^ S e e ,  f o r  e x a m p le ,  R ic h a rd  G. D a v i s ,  "How Much Does Money 
M a t t e r ? "  M on th ly  R ev iew , F e d e r a l  R e s e r v e  Bank o f  New Y o rk ,  ( J u n e ,  
1 9 6 9 ) ,  p p .  1 1 9 -3 1 ;  F ra n k  deLeeuw and  J o h n  K a l c h b r e n n e r , "M onetary  
and F i s c a l  A c t io n s :  A T e s t  o f  T h e i r  R e l a t i v e  I m p o r t a n c e  i n  Economic
S t a b i l i z a t i o n — Comment," R ev iew , F e d e r a l  R e se rv e  Bank o f  S t .  L o u is  
( A p r i l ,  1 9 6 9 ) ,  p p .  6 - 1 1 ;  L e o n a l l  C. A n d e rs e n  and J e r r y  J o r d a n ,  
" R e p ly , "  R ev iew , F e d e r a l  R e s e rv e  Bank o f  S t .  L o u is  ( A p r i l ,  1 9 6 9 ) ,  
p p .  1 2 -6 ;  Edward M. G r a m l i c h ,  "The U s e f u l n e s s  o f  M o n e ta ry  and F i s c a l  
P o l i c y  a s  D i s c r e t i o n a r y  S t a b i l i z a t i o n  T o o l s , "  J o u r n a l  o f  Money, 
C r e d i t  and B anking  (May, 1 9 7 1 ) ,  p p .  5 0 6 -3 2 ;  P a u l  S .  A n d e rs o n ,  "Mone­
t a r y  V e l o c i t y  i n  E m p i r i c a l  A n a l y s i s , "  C o n t r o l l i n g  M oneta ry  A g g re ­
g a t e s  , (B o s to n :  F e d e r a l  R e se rv e  Bank o f  B o s to n ,  1 9 6 9 ) ,  p p .  3 7 -5 1 ;
F ra n c o  M o d i g l i a n i ,  "M o n e ta ry  P o l i c y  and  C onsum ption  L in k a g e s  V ia  
I n t e r e s t  R a te  and W ea lth  E f f e c t s  i n  t h e  FMP M o d e l ,"  i n  Consumer 
S p e n d in g  and M oneta ry  P o l i c y : The L i n k a g e s , (B o s to n :  F e d e r a l  Re­
s e r v e  Bank o f  B o s to n ,  1 9 7 1 ) ,  p p .  9 - 8 4 .
^ - A r th u r  B. L a f f e r  and  R. D avid  R anson ,  o p .  c i t .
^ T h e  f i r s t  two s c h o o l s  o f  t h o u g h t  a r e  f a i r l y  w e l l  known, b u t  
t h e  t h i r d  may need  some e x p l a n a t i o n .  L a f f e r  and Ranson i n t e r p r e t  
t h e  e f f i c i e n t - m a r k e t s  h y p o th e s i s  t o  mean t h a t  m a rk e t  p r i c e s  a c c u ­
r a t e l y  r e f l e c t  f u t u r e  econom ic e v e n t s .  F o r  e x a m p le ,  s t o c k  p r i c e s  
a r e  assum ed to  p r o v id e  t h e  b e s t  ( u n b ia s e d  and minimum v a r i a n c e )  
f o r e c a s t  o f  f u t u r e  r e a l  incom e, and  I n t e r e s t  r a t e s  a r e  assum ed to  
o f f e r  t h e  b e s t  f o r e c a s t  o f  f u t u r e  r a t e s  o f  i n f l a t i o n .
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p u r c h a s e s  o f  goods and  s e r v i c e s  a s  a  f i s c a l  p o l i c y  v a r i a b l e ;  t h e  
q u a n t i t y  t h e o r y ,  b y  t h e  i n c l u s i o n  o f  t h e  n a r r o w ly  d e f in e d  money 
s t o c k  (demand d e p o s i t s  p l u s  c u r r e n c y )  ; t h e  e f f i c i e n t - m a r k e t s  h y p o ­
t h e s i s ,  by  i n c l u s i o n  o f  t h e  S ta n d a r d  and  P o o r ' s  c o m p o s i te  i n d e x  o f  
common s t o c k  p r i c e s .
The r e g r e s s i o n  e q u a t i o n  e s t i m a t e d  was
AY = a  +  b ^  + b 2 D2  +  b 3 D3  +  b4 £Mfc +  J ^ b ^ A G ^  +  b gASH +  
h l O ^ t - l  +  ^
w h e r e :
AY = Q u a r t e r l y  change i n  t h e  lo g  o f  g r o s s  n a t i o n a l  p r o d u c t
D^ = Dummy s e a s o n a l  v a r i a b l e  f o r  t h e  f i r s t  q u a r t e r
I>2 = Dummy s e a s o n a l  v a r i a b l e  f o r  th e  se c o n d  q u a r t e r
D^ = Dummy s e a s o n a l  v a r i a b l e  f o r  th e  t h i r d  q u a r t e r
AM = Q u a r t e r l y  change i n  t h e  lo g  o f  money su p p ly
( c u r r e n c y  p lu s  demand d e p o s i t s )
AG = Q u a r t e r l y  change i n  t h e  lo g  o f  f e d e r a l  governm en t 
p u r c h a s e s  o f  goods and  s e r v i c e s  
ASH = Q u a r t e r l y  change i n  t h e  p r o p o r t i o n  o f  i n d u s t r i a l  
m an h o u rs  l o s t  due to  s t r i k e s  
ASP = Q u a r t e r l y  change i n  t h e  lo g  o f  S ta n d a r d  and P o o r ' s
C o m p o s i te  In d ex  o f  Common S to ck  P r i c e s  ( th e  "S&P 500")
The c o e f f i c i e n t s  f o r  t h e  0MB m o d e l were d e t e r m in e d  u s i n g  o r d i ­
n a r y  l e a s t  s q u a r e s  on s e a s o n a l l y  u n a d j u s t e d  d a t a .  The r e s u l t s  o b ­
t a i n e d  a r e  shown i n  T a b le  3 .
P e rh a p s  due  t o  t h e  r e l a t i v e l y  r e c e n t  p u b l i c a t i o n  o f  t h e  0MB 
model t h e r e  have  b e e n  few p u b l i s h e d  c r i t i c a l  e v a l u a t i o n s  o f  i t . 
However, s i n c e  t h e  O f f i c e  o f  Management and B u d g e t u sed  t h i s  m odel 
t o  make econom ic p r o j e c t i o n s  o f  t h e  U .S .  economy f o r  t h e  N ixon  




M u l t i p l i e r s  C a l c u l a t e d  on Changes 
I n  t h e  Log o f  G ro s s  N a t i o n a l  P r o d u c t  U s in g  
The L a f f e r - R a n s o n  Model f o r  1 9 4 8 1 -1969IV
AM AG ASH ASP D 1 d 2 D3
t 1 . 1 0 0 .1 3 6 - 0 .0 4 5 .098 .025 .029
( 5 .5 ) ( 6 .9 ) ( 3 .7 ) ( 1 2 . 1 ) ( 2 . 6 ) ( 4 .0 )
t - 1 — —  — - . 0 6 8
(3 -3 )
" ™ ™ 0 .0 6 8
( 2 . 2 )
t - 2 —  —  — - . 0 3 9
(1 .9 )
*  *  *
t - 3 ™  *  — - . 0 2 4
( 1 . 2 )
* * * * * *
St - i 1 . 1 0
( 5 .5 )
.005 - . 0 4 5 .068
C o n s ta n t .032
( 4 .9 )
R2 .958
AM = Q u a r t e r l y  c h a n g e  i n  t h e  lo g  o f  t h e  money s u p p ly  
( n a r ro w ly  d e f i n e d )
AG = Q u a r t e r l y  ch an g e  i n  t h e  lo g  o f  f e d e r a l  g o v ern m en t 
p u r c h a s e s  o f  goods and s e r v i c e s  
ASH = Q u a r t e r l y  c h an g e  I n  t h e  p r o p o r t i o n  o f  i n d u s t r i a l  
m anhours  l o s t  d u e  t o  s t r i k e s  
ASP = Q u a r t e r l y  c h a n g e  i n  t h e  l o g  o f  S ta n d a rd  and P o o r ' s
C om posite  I n d e x  o f  Common S to c k  P r i c e s  ( t h e  "S&P 5 00")  
D^, D2 , 1)3 = Dummy s e a s o n a l  v a r i a b l e s  f o r  t h e  f i r s t ,  s e c o n d ,  and 
t h i r d  q u a r t e r s
N o te :  R e g r e s s i o n  c o e f f i c i e n t s  a r e  t h e  t o p  f i g u r e s  and t h e i r
t - v a l u e s  a p p e a r  b e lo w  ea c h  c o e f f i c i e n t  e n c lo s e d  by 
p a r e n t h e s e s .
25
t h e  F e d e r a l  R e s e rv e  S ys tem  t o  p r e s e n t  a  c r i t i q u e  t o  t h e  J o i n t  E cono­
m ic G o m n it te e  o f  C o n g re s s .  Jam es L .  P i e r c e  o f  t h e  F e d e r a l  R e s e rv e
B oard s t a f f  made s u c h  an  e v a l u a t i o n  and c h a l l e n g e d  th e  m odel on 
13s e v e r a l  i s s u e s .  F i r s t ,  t h e  s t a t i s t i c a l  p r o p e r t i e s  o f  t h e  m odel 
( p o s s i b l y  r e v e r s e  i n f l u e n c e  from  b u s i n e s s  a c t i v i t y  t o  money and 
u s in g  s e a s o n a l l y  u n a d j u s t e d  d a t a )  w ould  l e a d  t o  b i a s e d  c o e f f i ­
c i e n t s . ^  S eco n d ,  t h e r e  a r e  s t r o n g  a  p r i o r i  r e a s o n s  t o  b e l i e v e  
t h a t  i t  t a k e s  l o n g e r  t h a n  t h e  r e s u l t s  o f  t h e  m odel i n d i c a t e d  f o r  
m o n e ta ry  c h an g e s  t o  work o u t  t h e i r  t o t a l  e f f e c t s .  T h i r d ,  t h e  m odel 
was n o t  v e r y  a c c u r a t e  b e c a u s e  i t s  s t a n d a r d  e r r o r  o f  e s t i m a t e  was 
h i g h .
M eise lm an-S im pson  Model
The F e d e r a l  R e s e rv e  Bank o f  B o s to n  r e c e n t l y  p u b l i s h e d  t h e  p r o ­
c e e d in g s  o f  a  m o n e ta ry  c o n f e r e n c e  w h ich  c o n t a in e d  a  r e s e a r c h  e f f o r t  
by  David M eise lm an  and  Thomas D. Simpson u s i n g  a  s i n g l e - e q u a t i o n  
m o d e l . ^  I n  some ways t h i s  i s  an  e x t e n s i o n  o f  t h e  e a r l i e r  w ork o f
13 J .  L . P i e r c e ,  " C r i t i q u e  o f  a  F o rm al Model o f  t h e  Economy o f  
t h e  O f f i c e  o f  Management and t h e  B udge t by A r t h u r  B. L a f f e r  and R. 
D avid  R a n s o n ,"  i n  U n i te d  S t a t e s  C o n g re s s ,  J o i n t  Economic C om m ittee ,  
The 1971 Econom ic R e p o r t  o f  t h e  P r e s i d e n t , H e a r in g s  P a r t  1^ , (F e b ru ­
a r y ,  1 9 7 1 ) ,  p p .  3 0 0 -1 2 .
^ S e e  a l s o  M ic h a e l  J .  H am burger, "The Lag  i n  t h e  E f f e c t  o f  
M oneta ry  P o l i c y :  A S u rv ey  o f  R ece n t  L i t e r a t u r e , "  M onth ly  R ev iew ,
F e d e r a l  R e s e rv e  Bank o f  New Y o rk ,  (D ecem ber, 1 9 7 1 ) ,  e s p e c i a l l y  p p ,  
2 9 3 -6 .
David M eise lm an  and Thomas D. S im pson , o £ .  c i t .
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F r ie d m a n  and  M eise lm an  w i t h  m o d i f i c a t i o n s . The two m os t n o t a b l e  
ch an g es  w e re  t h e  a s s u m p t io n s  made r e g a r d i n g  t h e  l a g  s t r u c t u r e  
(M eise lm an-S im pson  u sed  t h e  Almon t e c h n iq u e )  and d r o p p in g  t h e  a u t o ­
nomous e x p e n d i t u r e  v a r i a b l e .  A t h i r d  ch an g e  i n  t h e  p a p e r  was a  
move to w ard  d i s a g g r e g a t i o n .  M eise lm an-S im pson  showed money m u l t i ­
p l i e r s  f o r  incom e and  c o n su m p tio n  w i th  c o n su m p tio n  b ro k e n  i n t o  s i x  
c a t e g o r i e s  o f  e x p e n d i t u r e .  The b a s i c  m odel was
AGNP = O' + i | 0 b i AMt _ i  +  p,
w h ere :
AGNP = Q u a r t e r l y  c h an g e s  i n  s e a s o n a l l y  a d j u s t e d  
g r o s s  n a t i o n a l  p r o d u c t  
AM = Q u a r t e r l y  ch an g es  i n  s e a s o n a l l y  a d j u s t e d
money s u p p ly  n a r ro w ly  d e f i n e d  ( c u r r e n c y  and 
demand d e p o s i t s )
The r e g r e s s i o n  c o e f f i c i e n t s  com puted u s i n g  t h e  M eise lm an -S im p so n  
m odel a r e  shown i n  T a b le  4 .
A lth o u g h  t h e r e  h a s  b e e n  l i t t l e  m e n t io n  i n  t h e  econom ic l i t e r a ­
t u r e  o f  t h i s  s t u d y ,  t h e  d i s a g g r e g a t e d  form  o f  t h e  m odel p r o v i d e s
16some i n s i g h t  i n t o  t h e  c h a n n e l s  o f  m o n e ta ry  im p u l s e s .  As m ore work 
i s  done on t h e  r e l a t i o n s h i p  b e tw ee n  m o n e ta ry  ch an g es  and consum p­
t i o n ,  t h e r e  i s  good r e a s o n  t o  b e l i e v e  t h a t  more a t t e n t i o n  w i l l  be 
d e v o te d  to  t h i s  im p o r t a n t  s t u d y .
lfiThe o n ly  c r i t i c i s m s  and d i s c u s s i o n  o f  t h i s  w ork a r e  found  in  
Ronald  J  D a ly ,  " D i s c u s s i o n , "  i n  Consumer S p e n d in g  and M o n e ta ry  
P o l i c y : The L i n k a g e s , o p . c i t . ,  p p .  2 8 0 -8 ;  and F ra n c o  M o d i g l i a n i ,
" E p ilo g u e - -S o m e  E v id en ce  o f  t h e  FMP M o d e l 's  A b i l i t y  to  C a p tu r e  Mone­
t a r y  E f f e c t  on. Consum ption  and on th e  R e l i a b i l i t y  o f  th e  Reduced 
Form A p p ro a c h ,"  I b i d . , p p .  5 9 -7 4 .
Table 4
M u l t i p l i e r s  C a l c u l a t e d  on Changes 
I n  G ross  N a t i o n a l  P ro d u c t  U s in g  t h e  
M eise lm an -S im p so n  Model f o r  1952I-1969IV
AM
t 1.388
(3 .5 8 )
t - 1 1 .681
(7 .1 9 )
t - 2 1 .315
(4 .2 5 )
t - 3 .669
( 2 . 2 1 )
t - 4  ■ .066
( .2 7 )
t - 5 - .2 2 7
( .5 5 )
SAMt _ i 4 .8 9 2
(7 .6 1 )
C o n s ta n t 3 .032
n (3 .3 9 )
R2 .53
AM = Q u a r t e r l y  c h a n g e s  i n  t h e  money s u p p ly  
(n a r ro w ly  d e f i n e d )
N o te :  R e g r e s s io n  c o e f f i c i e n t s  a r e  t h e  to p
f i g u r e s ,  and  t h e i r  t - v a l u e s  a p p e a r  
be low  e a c h  c o e f f i c i e n t  e n c lo s e d  by 
p a r e n t h e s i s .
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A C om parison  o f  R e s u l t s
A s im p le  c o m p a r is o n  o f  t h e  m o n e ta ry  m u l t i p l i e r s  o f  t h e s e  f o u r  
m odels  i n d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r e s u l t s  ( s e e  T a b le
5 ) .  The F r ied m an -M e ise lm an  s t u d y  p r e s e n t e d  m u l t i p l i e r  r e s u l t s  f o r  
f i v e  q u a r t e r s  w i th  t h e  t o t a l  e f f e c t  b e in g  r a t h e r  s m a l l  ( . 0 5 7 ) .  A l ­
th o u g h  t h e  t o t a l  e f f e c t  was p o s i t i v e ,  f o u r  o f  t h e  f i v e  q u a r t e r l y  
m u l t i p l i e r s  w e re  n e g a t i v e .  T h i s  i s  a  r a t h e r  s u r p r i s i n g  r e s u l t  i n  
l i g h t  o f  t h e  F r ie d m a n  v iew  t h a t  money i s  a l l  im p o r t a n t  i n  d e t e r ­
m in in g  t h e  l e v e l  o f  money in co m e . F r ied m an  h a s  i n d i c a t e d  e l s e w h e r e ,  
how ever ,  t h a t  t h e  f u l l  im p ac t  o f  ch an g e s  i n  t h e  money s u p p ly  i s  
a c h i e v e d  o n ly  a f t e r  a  lo n g  l a g . ^  T h e r e f o r e ,  f i v e  q u a r t e r s  may n o t  
b e  s u f f i c i e n t  t o  c a p t u r e  t h e  t o t a l  e f f e c t .  The o n ly  p o s i t i v e  m u l­
t i p l i e r  t h a t  F r ied m an -M e ise lm an  p r e s e n t e d ,  h o w ev er ,  was money la g g e d  
one q u a r t e r .
A n d e r s e n - J o r d a n  r e p o r t e d  m u l t i p l i e r s  f o r  t h e  c u r r e n t  and t h r e e  
la g g e d  q u a r t e r s .  E ach  q u a r t e r  r e p o r t e d  had  a  p o s i t i v e  m u l t i p l i e r  
and t h e  t o t a l  e f f e c t  was t h e  l a r g e s t  o f  t h e  f o u r  s t u d i e s  compared 
( 6 . 5 9 ) .  N ot o n ly  w e re  t h e  q u a r t e r l y  m u l t i p l i e r s  l a r g e ,  b u t  t h e  
r e s p o n s e  o f  t h e  economy to  m o n e ta ry  c h a n g e s  was v e r y  r a p i d . Over 
50 p e r c e n t  o f  t h e  t o t a l  e f f e c t  o c c u r r e d  w i t h i n  one q u a r t e r  a f t e r  
t h e  c h an g e  i n  t h e  money s u p p ly  and t h e  t o t a l  e f f e c t  was c o m p le te d  
w i t h i n  a  y e a r  ( s e e  F i g u r e  1 ) .  T h e r e f o r e ,  a c c o r d in g  t o  t h e  " S t .
T-?See M i l to n  F r ie d m a n  and Anna S c h w a r tz ,  "Money and B u s in e s s  
C y c l e s , ” Review o f  Econom ics and S t a t i s t i c s , ( F e b r u a r y ,  1963 s u p p l e ­
m en t)  , p p .  3 2 -6 4 .
Table 5
M onetary  M u l t i p l i e r  R e s u l t s  f o r  
Four S in g le  E q u a t io n  Models
Friedm an-M eiselm an A n d e rs e n -Jo rd a n L a f fe r -R a n so n M eiselm an- Simpson
t - .1 4 2 1 .57 1 . 1 0 % 1.388
t - 1 .830 1 .9 4 - - 1 .681
t - 2 - .2 1 5 1 .80 — 1.315
t - 3 - .3 1 5 1 .28 — .669
t - 4 - . 1 0 1 - - _ _ .066
t - 5 ------ — - - - .2 2 7
.057 6 .59 1 . 1 0 % 4 .8 9 2
C o n s tan t 26 .245 1 .99 .032 3 .032
R2 .523 .56 .958 .53
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F ig u r e  1
C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  C hanges 
i n  M o n e ta ry  V a r ia b l e s  o n  GNP (C onsum ption  f o r  P-M) 
o f  F ou r S i n g l e  E q u a tio n  M odels
1200  P e r c e n t  
1000
P e r c e n t  1200 p  
1000• -
800
6006 0 0 . .
.. 4004 0 0  ■
200200  -
F ried m an -M else lm an
120120 - -
L a f fe r -R a n s o n
100100
808 0 . .
60A n d e rs e n -J  o rd a n
40
-20-2 0
-3 0 0-3 0 0
t+ 5t+ 3t+ 1 t+ 2t
Q u a r te r s  a f t e r  C hang ing  
th e  M o n e ta ry  V a r ib l e
S o u rc e :  Com puted from  I n f o r m a t io n  g iv e n  i n  T a b le  5 .
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L o u i s "  e q u a t i o n ,  i f  t h e  l e v e l  o f  t h e  money s u p p ly  u n d e rw e n t  a  $1 
b i l l i o n  o n c e - a n d - f o r - a l l  r i s e  i n  a  g iv e n  q u a r t e r ,  i t  w ould  r a i s e  
GNP b y  $ 1 .6  b i l l i o n  i n  t h a t  q u a r t e r  and by $ 6 . 6  b i l l i o n  a t  t h e  end 
o f  f o u r  q u a r t e r s .
P o s s i b l y  t h e  m o s t  i n t e r e s t i n g  r e s u l t s  o f  t h e  m odels  d i s c u s s e d  
i s  t h e  money m u l t i p l i e r  o f  t h e  OMB m odel r e p o r t e d  by  L a f f e r  and 
R an so n .  L a f f e r  and R anson showed a  m u l t i p l i e r  o f  1 .1 0 ,  b u t  t h e i r  
r e s u l t s  w e re  e x p r e s s e d  i n  n a t u r a l  l o g s  ( i . e . ,  e v e r y  1  p e r c e n t  change  
i n  t h e  money s u p p ly  was a s s o c i a t e d  w i t h  a  1 .1  p e r c e n t  ch an g e  i n  GNP). 
L a f f e r - R a n s o n  c o n te n d e d  t h a t  c o n v e r t i n g  t h e  p e r c e n t a g e  m u l t i p l i e r  to  
o r d i n a r y  f i r s t  d i f f e r e n c e s  w ould  g iv e  a  money m u l t i p l i e r  o f  b e tw een  
f o u r  and  f i v e ,  w h ich  was r o u g h ly  o f  t h e  same m a g n i tu d e  a s  t h e  
M eise lm an -S im p so n  model and s l i g h t l y  s m a l l e r  t h a n  th e  A n d e r s e n - J o r d a n  
r e s u l t s .  The s u r p r i s i n g  f e a t u r e  o f  t h i s  OMB r e s u l t  was n o t  t h e  s i z e  
o f  t h e  m u l t i p l i e r ,  b u t  r a t h e r  t h a t  t h e  e n t i r e  e f f e c t  o c c u r r e d  i n  t h e  
same q u a r t e r  a s  t h e  ch an g e  i n  t h e  money s u p p ly .  E s s e n t i a l l y  t h e s e  
r e s u l t s  i n d i c a t e d  t h a t  m o n e ta ry  p o l i c y  was b o th  a  v e r y  p o w e r fu l  
w eapon and had an im m e d ia te  and p e rm a n e n t  im p a c t  on GNP.
M eise lm an-S im pson  showed m o n e ta ry  m u l t i p l i e r s  f o r  s i x  q u a r t e r s .  
F o r  c o m p a ra b le  q u a r t e r s  t h e  m u l t i p l i e r s  w ere  s m a l l e r  th a n  t h o s e  ob­
t a i n e d  by A n d e r s e n - J o r d a n ,  b u t  t h e  t im e  p a t t e r n  was a lm o s t  i d e n t i c a l  
( s e e  T a b l e  5 and F i g u r e  1 ) .  The t o t a l  e f f e c t  ( 4 .8 9 )  was c l o s e r ,  how­
e v e r ,  t o  t h e  t o t a l  e f f e c t  r e p o r t e d  by L a f f e r  and R anson .
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P ro b lem s  o f  Comparing M o n e ta ry  M u l t i p l i e r s
The r e s u l t s  o f  t h e  m ode ls  compared a r e  s i m i l a r  i n  some r e s p e c t s ,  
y e t  i n  o t h e r  w ay s ,  v e r y  d i f f e r e n t .  I s o l a t i n g  t h e  f a c t o r s  t h a t  c a u se  
t h e s e  v a r i a t i o n s  i s  n o t  e a s y  b e c a u s e  o f  t h e  many d i f f e r e n c e s  among 
t h e  m o d e l s . A c o m p ar iso n  o f  t h e  b a s i c  f e a t u r e s  o f  t h e  f o u r  m ode ls  
w i l l  h e l p  t o  e x p o se  t h e  d i f f i c u l t y  i n  t r y i n g  to  p i n p o i n t  t h e  r e a s o n s  
f o r  v a r i a t i o n s  i n  t h e  s i z e  and t im e  r e s p o n s e  o f  m o n e ta ry  m u l t i p l i e r s .  
T a b le  6  shows t h e  m a jo r  d i f f e r e n c e s .
One d i f f e r e n c e  i s  t h e  t im e  p e r i o d s  u se d  i n  com puting  t h e  r e ­
g r e s s i o n  c o e f f i c i e n t s  ( s e e  Column 2 ) .  S e co n d ,  t h e r e  a r e  v a r i a t i o n s  
i n  t h e  t y p e  o f  d a t a  u s e d .  One s tu d y  ( L a f f e r -R a n s o n )  u sed  s e a s o n a l l y  
u n a d j u s t e d  q u a r t e r l y  f i r s t  d i f f e r e n c e s  o f  n a t u r a l  l o g s ,  w h i l e  t h e  
o t h e r  t h r e e  u sed  s e a s o n a l l y  a d j u s t e d  q u a r t e r l y  f i r s t  d i f f e r e n c e s  
( s e e  Column 3 ) .  A t h i r d  d i f f e r e n c e  i s  t h e  d ep en d en t v a r i a b l e  u sed  
i n  th e  r e g r e s s i o n .  The F r ied m an -M e ise lm an  s tu d y  used  co n su m p tio n  
(a s  a  p ro x y  f o r  GNP) a s  t h e  d e p e n d e n t  v a r i a b l e ,  w h i le  t h e  o t h e r s  
u sed  g r o s s  n a t i o n a l  p r o d u c t  ( s e e  Column 5 ) .  A f i f t h  d i f f e r e n c e  i s  
v a r i a t i o n  i n  t h e  f i s c a l  v a r i a b l e .  The F riedm an-M eise lm an  s tu d y  used  
an  "au tonom ous e x p e n d i t u r e  v a r i a b l e " .  T h e i r  d e f i n i t i o n  o f  " a u t o ­
nomous e x p e n d i t u r e s "  was th e  sum o f  t h e  governm ent d e f i c i t  on p r o ­
d u c t  a c c o u n t ,  n e t  p r i v a t e  d o m e s t ic  i n v e s t m e n t ,  and n e t  e x p o r t s .  The 
M eise lm an -S im p so n  s tu d y  used  no f i s c a l  v a r i a b l e ,  w h i le  A n d e rse n -  
J o r d a n  u sed  th e  h ig h  employment b u d g e t  s u r p l u s ,  and L a f f e r - R a n s o n  
used  F e d e r a l  G overnment p u r c h a s e s  o f  goods and s e r v i c e s  ( s e e  Column
Table 6
A C om parison  o f  F o u r R educed-Form  
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6 ) .  A s i x t h  d i f f e r e n c e  i s  t h a t  t h e  L a f f e r - R a n s o n  s t u d y  in c lu d e d  
a d d i t i o n a l  v a r i a b l e s  n o t  found  i n  t h e  o t h e r  s t u d i e s .  The L a f f e r -  
R anson  m odel had  a  s t o c k  p r i c e  v a r i a b l e ,  a  v a r i a b l e  r e p r e s e n t i n g  
m anhours  l o s t  due  t o  s t r i k e s ,  and  t h r e e  dummy s e a s o n a l  v a r i a b l e s .  
F i n a l l y ,  t h e  s e v e n th  d i f f e r e n c e  i n v o l v e s  t h e  assum ed l a g  s t r u c t u r e s .  
M e ise lm an -S im p so n  and A n d e r s e n - J o r d a n  u sed  t h e  Almon l a g  t e c h n i q u e  
( b o th  assum ed 4 t h  d e g r e e  p o ly n o m ia l s )  w h i l e  F r ied m a n -M e ise lm a n  and  
L a f f e r - R a n s o n  made no e x p l i c i t  a s s u m p t io n  a b o u t  t h e  l a g  s t r u c t u r e  
and  by  n o t  d o in g  so  a l lo w e d  t h e  v a r i a b l e s  t o  b e  " f r e e "  t o  t a k e  on 
any  v a l u e .
B e c a u se  o f  t h e s e  num erous d i f f e r e n c e s  among t h e  f o u r  m o d e ls ,  
a  m e a n in g f u l  c o m p a r iso n  o f  t h e  m o n e ta ry  m u l t i p l i e r s  i s  d i f f i c u l t ,  
i f  n o t  i m p o s s i b l e .  I t  w i l l  t h e r e f o r e  be  t h e  t a s k  o f  t h e  f o l l o w i n g  
c h a p t e r  t o  i s o l a t e  eac h  d i f f e r e n c e  and to  d e t e r m i n e  w h a t e f f e c t  i t  
h a s  on t h e  s i z e  and  t im e  r e s p o n s e  o f  t h e  m o n e ta ry  m u l t i p l i e r s .
ICHAPTER I I I
A PAIRWISE RECONCILIATION OF THE MONETARY 
MULTIPLIERS IN FOUR SINGLE EQUATION MODELS
The p r e c e d i n g  c h a p t e r  s u g g e s t e d  t h a t  com paring  m o n e ta ry  m u l t i ­
p l i e r s  i s  m ore  com plex t h a n  i t  m ig h t  f i r s t  a p p e a r .  The f o u r  m o d e ls  
p r e s e n t e d  and  com pared i n  C h a p te r  I I  r e p o r t e d  d i f f e r e n t  m o n e ta ry  
m u l t i p l i e r s  w i t h  r e s p e c t  t o  t h e i r  t o t a l  e f f e c t  and t h e  d i s t r i b u t i o n
-»*i
o f  t h e s e  e f f e c t s .  The f a c t  t h a t  such  d i f f e r e n c e s  e x i s t ,  h o w ev e r ,  
i s  n o t  n e c e s s a r i l y  a  c a u s e  f o r  g r e a t  c o n c e r n ,  a s  some v a r i a t i o n s  i n  
t h e  r e s u l t s  a r e  e x p e c te d  when r e g r e s s i o n  p e r i o d s  and v a r i a b l e s  d i f f e r .  
What i s  a s t o n i s h i n g ,  th o u g h ,  i s  t h e  d e g r e e  o f  d i f f e r e n c e  t h a t  e x i s t s  
among t h e  m o d e ls .  The m o n e ta ry  m u l t i p l i e r s  e x h i b i t e d  i n  T a b le  5 
o f  C h a p te r  I I  h a v e ,  i n  some c a s e s ,  e x t r e m e l y  d i f f e r e n t  i m p l i c a t i o n s  
a s  to  t h e  im p o r ta n c e  o f  money i n  i t s  t o t a l  m u l t i p l i e r  e f f e c t  and 
t h e  sp eed  o f  t h e s e  e f f e c t s  on  t h e  econom y. The d e t e r m i n a t i o n  o f  
w hat f a c t o r s  a r e  r e s p o n s i b l e  f o r  t h e  d i f f e r e n t  m u l t i p l i e r s  w i l l  be 
t h e  o b j e c t i v e  o f  t h i s  c h a p t e r .
To i s o l a t e  t h o s e  f a c t o r s  a c c o u n t i n g  f o r  t h e  v a r i a t i o n  o f  t h e  
m o n e ta ry  m u l t i p l i e r s ,  e a c h  m odel was i n i t i a l l y  c a l c u l a t e d  i n  i t s  
o r i g i n a l  fo rm  and f o r  i t s  o r i g i n a l  t im e  p e r i o d .  To d e t e r m in e  w h e th e r  
t h e  t im e  p e r i o d  i t s e l f  i s  a  s i g n i f i c a n t  f a c t o r  i n f l u e n c i n g  th e  r e ­
g r e s s i o n  r e s u l t s ,  a  common t i m e  p e r i o d  -  1 9 5 2 1 -1 9 6 8 I I  -  was c h o sen
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t o  com pare  t h e  m o d e ls .  U s in g  t h i s  p e r i o d ,  t h e  same u se d  i n  t h e  
A n d e r s e n - J o r d a n  s t u d y ,  a l lo w e d  t h e  A n d e r s e n - J o r d a n  m odel t o  b e  t h e  
s t a n d a r d  o f  c o m p a r is o n .
R e c o n c i l i a t i o n  o f  t h e  M eise lm an-S im pson  
and t h e  A n d e r s e n - J o r d a n  M odels
An e x a m in a t io n  o f  t h e  c h a r a c t e r i s t i c s  o f  t h e  A n d e r s e n - J o r d a n  
(A -J)  and t h e  M e ise lm an -S im p so n  (M-S) m ode ls  d i s c l o s e d  s e v e r a l  r e ­
s e m b la n c e s  and d i f f e r e n c e s  t h a t  w e re  h e l p f u l  i n  t h e  r e c o n c i l i a t i o n  
o f  t h e  m o n e ta ry  m u l t i p l i e r s .  E ach  m odel u s e s :
1 . g r o s s  n a t i o n a l  p r o d u c t  a s  t h e  d e p e n d e n t  v a r i a b l e  and t h e  
n a r ro w ly  d e f i n e d  money s t o c k  (M^) a s  t h e  m o n e ta ry  v a r i a b l e ;
2 . f i r s t  d i f f e r e n c e s  o f  s e a s o n a l l y  a d j u s t e d  q u a r t e r l y  d a t a  
m e asu re d  a t  a n n u a l  r a t e s ;
3 .  t h e  Almon l a g  t e c h n i q u e  t o  c o n s t r a i n  t h e  l a g s . ^
The b a s i c  d i f f e r e n c e s  n o te d  i n  t h e  m o d e ls  a r e  a s  follows*.
1 .  t h e  M-S m odel u s e s  t h e  t im e  p e r i o d  1 9 5 2 1 -1969XV f o r  e s t i ­
m a t in g  t h e  r e g r e s s i o n  c o e f f i c i e n t s ,  w h i l e  A -J  u s e s  1 9 5 2 I - 1 9 6 8 I I ;
2 .  t h e  M-S m odel u s e s  o n ly  a  m o n e ta ry  v a r i a b l e  (M ^), w h e re a s  
t h e  A -J  m ode l u s e s  b o th  a  m o n e ta ry  v a r i a b l e  (M^) and t h e  h ig h  em­
p lo y m en t b u d g e t  s u r p l u s ;
^■In each  c a s e  t h e  Almon l a g s  w ere  4 t h  d e g r e e  p o ly n o m ia l s  co n ­
s t r a i n e d  t o  z e r o  a t  ( t + 1 ) and  ( t - n )  w here  n  i s  t h e  l e n g t h  o f  t h e  
l a g .
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3 .  t h e  M-S m odel u s e s  t h e  1970 money s t o c k  s e r i e s  w h i l e  t h e  
A - J  m odel u s e s  t h e  1967;
4 .  t h e  M-S m odel h as  f i v e  la g g e d  p e r i o d s  -  t h e  A -J  m odel h a s  
t h r e e .
The p ro b le m ,  t h e r e f o r e ,  was t o  a s c e r t a i n  how e a c h  o f  t h e s e  d i f f e r ­
e n c e s  c o n t r i b u t e d  t o  th e  d i f f e r e n t  m o n e ta ry  m u l t i p l i e r s .
Shown i n  co lum ns (1) and (2 )  o f  T a b le  7 a r e  t h e  m o n e ta ry  m u l t i ­
p l i e r s  c a l c u l a t e d  u s in g  th e  A - J  and M-S m o d e ls  f o r  t h e  t im e  p e r i o d s
9
u s e d  i n  t h e  o r i g i n a l  s t u d i e s . The t o t a l  m u l t i p l i e r  c a l c u l a t e d  f o r  
t h e  A -J  m odel was 6 .4 5 ;  f o r  t h e  M-S m ode l,  4 . 8 8 .  To m e asu re  t h e  
m a g n i tu d e  o f  t h i s  d i f f e r e n c e  a t t r i b u t a b l e  t o  t h e  d i f f e r e n t  r e g r e s ­
s i o n  p e r i o d s  u s e d ,  t h e  M-S m o d e l  was r e c a l c u l a t e d  f o r  t h e  19521- 
1 9 6 8 I I  p e r i o d .  As shown i n  co lu m n  (3) o f  T a b l e  7 t h e  r e c a l c u l a t i o n  
i n c r e a s e d  t h e  s i z e  o f  t h e  m u l t i p l i e r s  o f  t h e  M-S m odel f o r  each  
q u a r t e r ,  so  t h a t  t h e  t o t a l  m u l t i p l i e r  i n c r e a s e d  from  4 .8 8  to  5 .8 3  - 
o v e r  19 p e r c e n t .  U sing  a  common t im e  p e r i o d  t h u s  e l i m i n a t e d  o v e r  
o n e - h a l f  o f  t h e  d i f f e r e n c e  ( f r o m  1 .57  t o  ,6 2 )  i n  t h e  t o t a l
2
The m u l t i p l i e r s  shown i n  columns (1) and  (2) o f  T a b le  7 a r e  
s l i g h t l y  d i f f e r e n t  from  t h e  p u b l i s h e d  m u l t i p l i e r s  r e p ro d u c e d  f o r  
d i s c u s s i o n  and  co m p ar iso n  i n  C h a p t e r  IX. To r e c o n c i l e  t h e  m o d e ls  
i t  was n e c e s s a r y  t h a t  each  m o d e l  b e  c a l c u l a t e d  f o r  i t s  o r i g i n a l  
r e g r e s s i o n  p e r i o d .  However, tw o  ty p e s  o f  d a t a  p ro b lem s  made e x a c t  
d u p l i c a t i o n  i m p o s s i b l e :  f i r s t ,  t h e  e x a c t  d a t a  u se d  f o r  t h e  o r i ­
g i n a l  c a l c u l a t i o n s  i s  o f t e n  u n a v a i l a b l e  b e c a u s e  o f  d a t a  r e v i s i o n s ;  
a n d  s e c o n d ,  t h e  o r i g i n a l  d a t a  may have  had  m in o r  m o d i f i c a t i o n s  
m ade  by r e s e a r c h e r s  who d id  n o t  r e p o r t  such  c h a n g e s  when t h e  r e ­
s u l t s  o f  t h e  o r i g i n a l  s t u d i e s  w e re  p u b l i s h e d .  T h ese  p ro b lem s  
c o u p le d  w i th  s l i g h t  com puter r o u n d in g  d i f f e r e n c e s  do n o t  o r d i n a r i l y  
c a u s e  d r a s t i c  d i f f e r e n c e s  i n  t h e  r e s u l t s ,  b u t  make e x a c t  d u p l i c a ­
t i o n  e x t r e m e ly  d i f f i c u l t  and u s u a l l y  i m p o s s i b l e .
T a b le  7
M o n etary  M u l t i p l i e r s  C a lc u la te d  U sin g  th e  
A n d e rs e n -J o rd a n  M odel and  V a r ia t io n s  o f  t h e  M eise lm an-S im peon  M odel
a ) (2 ) (3 ) (4) (5 ) ' ____(« ) . (7 ) (8 )
A n d e rse n -  
J o rd a n  M odel 
1 9 5 2 I-1 9 6 8 II
M else lm an- 
S im pson Model 
1952 I-1969 IV
V a r ia t io n s  o f  t h e  M else lm an-S im pson  M odel
1 9 5 2 1 -1 9 6 8 II U sing HEBS W ith  3 la g g e d  v a r i a b l e s
O .D. 1967 d a t a 1952 I-1969 IV 1 9 5 2 I-1 9 6 8 II 1952I-1969IV 1 952X -1968II
t 1 .7 2 * 1 .2 9 * 1 .5 1 * 1 .4 9 * 1 .4 1 * 1 .6 8 * 1 .7 1 * 1 .9 4 *
(2 .2 9 ) (3 .2 7 ) (3 .4 5 ) (3 .3 5 ) (3 .3 4 )  . (3 ,2 9 ) (2 .6 9 ) (2 .8 6 )
t - 1 1 .9 4 * 1 .6 0 * 1 .7 7 * 1 .8 0 * 1 .8 7 * 2 .1 8 * 1 .2 4 * 1 .3 5 *
(3 .5 2 ) (6 .7 2 ) (6 .6 5 ) (6 .5 4 ) (7 .4 3 ) (7 .0 2 ) (2 .5 0 ) (2 .5 7 )
t - 2 1 .6 5 * 1 .3 1 * 1 .3 9 * 1 .4 5 * 1 .5 9 * 1 .8 9 * .9 6 1 .0 9 *
(3 .0 6 ) (4 .1 7 ) (4 .1 8 ) (4 .3 3 ) (4 .6 8 ) (5 .1 0 ) (1 .9 6 ) (2 .0 7 )
t - 3 1 .1 5 .72* .8 0 * .8 5 * .8 5 * 1 .1 9 * 1 .1 6 * 1 .4 2
• (1 .6 1 ) ( 2 .3 5 ) (2 .3 8 ) (2 .5 0 ) (2 .5 1 ) (3 .0 9 ) ( 1 .8 0 ) (2 .0 1 )
t - 4 .1 4 .31 .3 0 .025 .4 3
( .5 6 ) ( .9 9 ) ( .9 4 ) ( .0 9 7 ) (1 .3 0 )
t - 5 - .1 8 .049 - .0 1 1 - .4 4 - .0 6 7 ■
( .4 2 ) ( .1 0 ) ( .2 2 ) (1 .0 4 ) ( .1 3 3 )
= “ t - i 6 .4 5 4 .8 8 5 .8 3 5 .8 7 5 .3 1 7 .3 0 5 .0 7 5 .8 0
C o n s ta n t 1 .9 2 2 .9 3 * 2 .1 9 * 2 .3 1 * 2 .6 1 * 1 .1 4 2 .7 3 * 2 .2 0 *
(1 .9 4 ) (3 .1 5 ) (2 .0 2 ) (2 .1 2 ) ( 2 .9 0 ) (  .9 6 ) ( 3 .0 9 ) (2 .3 0 )
R2 .5 4 .5 2 .4 8 .4 8 .58 .5 6 .5 2 .4 9
S *E * E s 4 .6 1 4 .7 0 4 .7 8 4 .8 1 4 .5 0 4 .5 1 4 .6 9 4 .7 9
D.W. 1 .4 1 1 .2 7 1 .2 5 1 .2 4 1 .4 1 1 .4 7 1 .2 9 1 .2 7
H o te : Numbers i n  p a r e n th e s e s  r e p r e s e n t  t - v a l u e s  f o r  t h e  c o r r e s p o n d in g  c o e f f i c i e n t .  T hose  m arked  w i th  a n  *
a r e  s i g n i f i c a n t  a t  t h e  .0 5  l e v e l .
*The f o l lo w in g  sym bols a r e  u sed  to  a b b r e v i a te  v a r i a t i o n s  i n  th e  M else lm an-S im pson  M odel: O .D. -  o r i g i n a l  d a t a ;
BEBS •  H igh Em ploym ent B udget S u r p lu s .  W
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m u l t i p l i e r s .  T h i s  d i f f e r e n c e  can  b e  r e d u c e d  f u r t h e r  by  u s in g  t h e  
1967 money s t o c k  r e v i s i o n  a s  u s e d  i n  t h e  A -J  m odel i n s t e a d  o f  t h e  
1970 s e r i e s  a s  u s e d  i n  t h e  M-S m odel [ s e e  column (4) o f  T a b le  7 ] . ^  
The seco n d  d i f f e r e n c e  o f  t h e  two m o d e ls  exam ined was t h e  u s e  
o f  h ig h  em ploym ent b u d g e t  s u r p l u s  a s  a  f i s c a l  v a r i a b l e  i n  t h e  A -J  
m o d e l .  To m e a s u re  t h e  v a r i a t i o n  i n  t h e  m o n e ta ry  m u l t i p l i e r  a t t r i ­
b u t a b l e  t o  t h e  h ig h  em ployment b u d g e t  s u r p l u s ,  t h e  M-S m odel was 
reco m p u ted  f o r  t h e  195 2 I-1 9 6 9 IV  and 1 9 5 2 1 -1 9 6 8 I I  p e r i o d s  w i th  t h e  
f i s c a l  v a r i a b l e  i n c l u d e d T h e  r e c a l c u l a t e d  m o n e ta ry  m u l t i p l i e r s  
a r e  shown i n  co lum ns (5) and ( 6 ) o f  T a b le  7 .  Comparing colum ns (2) 
and (5) shows t h a t ,  w i t h  t h e  e x c e p t i o n  o f  t - 4 ,  t h e  m o n e ta ry  m u l t i ­
p l i e r s  f o r  e a c h  q u a r t e r  o f  t h e  1952 I-1969IV  p e r i o d  i n c r e a s e d .  The 
t o t a l  m u l t i p l i e r  i n c r e a s e d  from  4 .8 8  t o  5 . 3 1 .  F o r  t h e  1 9 5 2 I - 1 9 6 8 I I  
p e r i o d  t h e  m u l t i p l i e r s  i n c r e a s e d  by  a n  ev en  l a r g e r  amount [co m p a re  
colum ns (3) and ( 6 ) o f  T a b le  7] u s in g  t h e  h ig h  em ployment b u d g e t  
s u r p l u s .  E ac h  q u a r t e r l y  m u l t i p l i e r ,  e x c e p t  f o r  t - 5 ,  was
■Hflth e a c h  r e v i s i o n  i n  t h e  money s t o c k  s i n c e  1960 ( a b o u t  e v e ry  
t h r e e  y e a r s )  t h e  f i g u r e s  on  t h e  a v e r a g e  h av e  b een  r e v i s e d  upw ard . 
T h i s  c a u s e s  t h e  m o n e ta ry  m u l t i p l i e r s  f o r  any g iv e n  p e r i o d  t o  b e  
s m a l l e r  c e t e r i s  p a r i b u s  when computed w i t h  l a t e r  r e v i s i o n s  o f  t h e  
money s t o c k .
^ T h e re  may be  some q u e s t i o n  a s  t o  w h e th e r  t h e  M-S m odel can  
s t i l l  b e  c a l l e d  t h e  M-S m odel when th e  h i g h  em ploym ent b u d g e t  s u r ­
p l u s  i s  i n c l u d e d  i n  th e  r e g r e s s i o n  a s  a  v a r i a b l e .  The u n iq u e  c h a r ­
a c t e r i s t i c  o f  t h e  M-S m odel i s  t h a t  i t  u sed  o n ly  a  m o n e ta ry  v a r i a b l e  
The p u rp o s e  o f  t h i s  a n a l y s i s ,  ho w ev er ,  i s  t o  i d e n t i f y  t h e  f a c t o r s  
t e n d i n g  t o  make th e  A -J  m o n e ta ry  m u l t i p l i e r s  l a r g e r  t h a n  t h o s e  com­
p u te d  by M-S. S in c e  t h e  i n c l u s i o n  o f  t h e  h ig h  em ployment b u d g e t  
s u r p l u s  by A -J  may b e  a  m a jo r  f a c t o r  i n  c a u s in g  t h i s  d i f f e r e n c e ,  
t h e  v a r i a b l e  s h o u ld  b e  i n c lu d e d  i n  t h e  o r i g i n a l  M-S m odel t o  exam ine  
t h e  e f f e c t  on t h e  m o n e ta ry  m u l t i p l i e r s .
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s u b s t a n t i a l l y  l a r g e r  f o r  c o m p a r a t iv e  q u a r t e r s  t h a n  t h e  o r i g i n a l  M-S 
m o d e l .  The m u l t i p l i e r  f o r  t - 5  was s m a l l e r ,  b u t  was a  s m a l l e r  n e g a ­
t i v e  m u l t i p l i e r ,  so t h a t  t h e  t o t a l  m u l t i p l i e r  i n c r e a s e d  by 1 . 4 7 ,  
f ro m  5 .8 3  t o  7 .3 0 .
The f i n a l  d i f f e r e n c e  o f  t h e  two m ode ls  i s  t h e  number o f  l a g g e d  
p e r i o d s  u s e d .  The r e s u l t s  o f  r e c o m p u t in g  t h e  M-S m odel f o r  t h e  
1 9 5 2 I-1 9 6 9 IV  and  1 9 5 2 I - 1 9 6 8 I I  p e r i o d s  u s i n g  o n ly  t h r e e  la g g e d  m one­
t a r y  v a r i a b l e s  a r e  shown i n  colum ns (7) and (8 ) o f  T a b le  7 .  The 
r e s u l t i n g  c h a n g e  i n  t h e  M-S m u l t i p l i e r s  a f t e r  e l i m i n a t i n g  two la g g e d  
p e r i o d s  f ro m  t h e  M-S m odel was n o t  u n i fo rm .  C om paring t h e  m u l t i ­
p l i e r s  i n  co lum ns (2) and (7) i n d i c a t e s  t h a t  f o r  t h e  1 9 5 2 1 -1969XV 
p e r i o d  t h e  t  and  t - 3  m u l t i p l i e r s  i n c r e a s e d ,  w h i l e  t h e  t - 1  and t - 2  
m u l t i p l i e r s  d e c r e a s e d .  The t o t a l  m u l t i p l i e r  i n c r e a s e d  from  4 .8 8  
t o  5 .0 7 ,  p r i m a r i l y  i t  a p p e a r s ,  b e c a u s e  t h e  n e g a t i v e  m u l t i p l i e r  f o r  
t - 5  was e l i m i n a t e d .  F o r  t h e  1 9 5 2 1 -1 9 6 8 I I  p e r i o d  [ s e e  colum ns (3) 
and (8 ) o f  T a b l e  7 ] ,  t h e  m u l t i p l i e r s  f o r  t  and t - 3  a l s o  I n c r e a s e d ;  
w h i l e  f o r  t - 1  and t - 2 ,  d e c r e a s e d .  The t o t a l  m u l t i p l i e r  d e c r e a s e d  
s l i g h t l y  -  from  5 .8 3  t o  5 .8 0  -  when i n c l u d i n g  o n ly  t h r e e  la g g e d  
p e r i o d s  i n  t h e  M-S m ode l.
To e m p h a s iz e  t h e  d i s t r i b u t e d  im p a c t  o f  t h e  m o n e ta ry  m u l t i p l i e r s  
i n  t h e  M-S and A -J m o d e ls ,  c u m u la t i v e  p e r c e n t a g e  m u l t i p l i e r s  w e re  
c a l c u l a t e d .  The r e s u l t s  (shown i n  F i g u r e s  2 ,  3 ,  and 4) i n d i c a t e  
t h a t  n e i t h e r  t h e  t im e  p e r i o d  u s e d ,  t h e  h i g h  em ployment b u d g e t  s u r ­
p l u s ,  o r  t h e  number o f  l a g g e d  p e r i o d s  i n c lu d e d  i n  t h e  two m o d e ls  
a p p r e c i a b l y  a f f e c t e d  th e  m e asu re d  t im e  r e s p o n s e  o f  g r o s s  n a t i o n a l
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p r o d u c t  t o  changes  i n  t h e  money s u p p l y .  A lth o u g h  t h e r e  w ere  s l i g h t  
v a r i a t i o n s ,  25-30% o f  t h e  t o t a l  e f f e c t  o f  a  change i n  t h e  money 
s u p p ly  o c c u r r e d  w i t h i n  o n e  q u a r t e r ;  50-60% , w i t h i n  s i x  m o n th s ;  and 
o v er  90%, w i t h i n  a  y e a r  o f  t h e  i n i t i a l  change i n  t h e  money s u p p ly .
I n  summary, i t  a p p e a r s  t h a t  two f a c t o r s  -  t h e  t im e  p e r i o d  u se d  
and t h e  i n c l u s i o n  o r  o m i s s io n  o f  t h e  h ig h  employment b u d g e t  s u r p l u s  - 
a c c o u n t  f o r  t h e  m a jo r  d i f f e r e n c e  b e tw e e n  t h e  A -J  a n d  M-S m o n e ta ry  
m u l t i p l i e r s .  The M-S m ode l c o n t a i n s  s i x  q u a r t e r s  n o t  in c lu d e d  i n  
t h e  A - J  r e g r e s s i o n  p e r i o d  -  th e  l a s t  tw o q u a r t e r s  o f  1968 and a l l  
fo u r  q u a r t e r s  o f  1969 . T he low er t o t a l  m u l t i p l i e r  o f  t h e  M-S model 
would t h e r e f o r e  i n d i c a t e  t h a t  th e  money su p p ly  was n o t  a s  an  im p o r­
t a n t  d e t e r m i n a t e  o f  c h a n g e s  i n  n o m in a l  g ro s s  n a t i o n a l  p r o d u c t  f o r  
th o s e  s i x  q u a r t e r s  a s  f o r  th e  1 9 5 2 I - 1 9 6 8 I I  p e r i o d .  T h is  im p l i e s  
t h a t  t h e  m o n ey -g ro ss  n a t i o n a l  p r o d u c t  r e l a t i o n s h i p  m e asu re d  i n  b o th  
th e  A - J  and  M-S m odels  may n o t  be  s t a b l e  o v e r  t i m e .
When t h e  h ig h  em ploym ent b u d g e t  s u r p l u s  was a d d e d  t o  t h e  M-S 
m o d e l ,  t h e  e f f e c t  was an  i n c r e a s e  i n  t h e  m on e ta ry  m u l t i p l i e r s ,  e s p e ­
c i a l l y  f o r  t h e  1 9 5 2 I - 1 9 6 8 I I  p e r i o d .  T h i s  i n c r e a s e d  s i z e  m ig h t  i n d i ­
c a t e  t h a t  much o f  t h e  d e f i c i t  o f  t h e  h i g h  em ployment b u d g e t  o f  t h e  
1 9 6 0 's  was f in a n c e d  b y  m o n e ta ry  e x p a n s i o n .
The e l i m i n a t i o n  o f  two lagged  m o n e ta ry  v a r i a b l e s  in  t h e  M-S 
model had  v e ry  l i t t l e  e f f e c t  on t h e  t o t a l  m o n e ta ry  m u l t i p l i e r  s i n c e  
m ost o f  t h e  t o t a l  e f f e c t  o c c u r re d  w i t h i n  one y e a r .  None o f  t h e  
m o n e ta ry  v a r i a b l e s  l a g g e d  had s t a t i s t i c a l l y  s i g n i f i c a n t  c o e f f i c i e n t s  
and m ost o f  t h e s e  c o e f f i c i e n t s  w ere  s m a l l  in  a b s o l u t e  s i z e .  None
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o f  t h e  d i f f e r e n c e s  i n  t h e  M-S and  A - J  m odels  m a t e r i a l l y  a f f e c t e d  t h e  
t im e  r e s p o n s e  o f  t h e  m o n e ta ry  m u l t i p l i e r s .
R e c o n c i l i a t i o n  o f  t h e  L a f f e r - R a n s o n  
and  t h e  A n d e r s e n - J o r d a n  Models
The many d i s s i m i l a r i t i e s  i n  t h e  A n d e r s e n - J o r d a n  (A -J)  and t h e  
L a f f e r - R a n s o n  (L-R) m o d e ls  p r e s e n t e d  r e c o n c i l i a t i o n  d i f f i c u l t i e s  n o t  
e n c o u n te r e d  i n  t h a t  o f  t h e  A -J  and  M-S. The b a s i c  d i f f e r e n c e s  i n  
t h e  m ode ls  a r e  a s  f o l l o w s :
1 . t h e  m u l t i p l i e r s  o f  t h e  L-R m odel a r e  c a l c u l a t e d  u s i n g  f i r s t  
d i f f e r e n c e s  o f  l o g s  o f  q u a r t e r l y  d a t a ,  w h e re a s  A -J  u s e s  o r d i n a r y  
f i r s t  d i f f e r e n c e s ;
2 . t h e  L-R m odel i s  com puted f o r  t h e  p e r i o d  1948I-1969IV  -  t h e  
A -J  m o d e l ,  f o r  t h e  1 9 5 2 I -1 9 6 8 I I  p e r i o d ;
3 .  t h e  L-R m ode l u s e s  s e a s o n a l l y  u n a d j u s t e d  d a t a ,  w h e reas  A -J  
u s e s  s e a s o n a l l y  a d j u s t e d  d a t a ;
4 .  t h e  L-R m odel h as  no la g g e d  money s u p p ly  v a r i a b l e s , w h i l e  
A -J  h a s  t h r e e ;
5 . t h e  L-R m ode l im poses  no c o n s t r a i n t  on any  la g g e d  v a r i a b l e s ,  
w h i l e  A -J  u s e s  t h e  Almon l a g  t e c h n iq u e  w i th  two z e r o  c o n s t r a i n t s ;
6 . t h e  L-R model u s e s  t h e  F e d e r a l  G o v e rn m e n t 's  P u r c h a s e s  o f  
Goods and S e r v i c e s  t o  r e p r e s e n t  f i s c a l  a c t i o n ,  w h e re a s  t h e  A -J  model 
u s e s  t h e  h ig h  em ployment b u d g e t  s u r p l u s ;
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7 .  t h e  L-R m odel u s e s  two v a r i a b l e s  t h a t  h a v e  no c o u n t e r p a r t  
i n  t h e  A -J  m o d e l ,  ,rM anhours L o s t  Due t o  S t r i k e s "  and t h e  " S ta n d a r d  
a n d  P o o rs  C om posite  I n d e x  o f  S to c k  P r i c e s " .
A r e c o n c i l i a t i o n  o f  t h e s e  d i f f e r e n c e s  w i l l  show how eac h  c o n t r i b u t e s  
t o  t h e  v a r i a t i o n  i n  t h e  t o t a l  m u l t i p l i e r  and t h e  d i s t r i b u t i o n  o f  
i t s  im p a c t .
S in c e  t h e  m o n e ta ry  m u l t i p l i e r s  o f  t h e  two m o d e ls  a r e  e x p r e s s e d  
i n  d i f f e r e n t  u n i t s ,  t h e y  a r e  n o t  d i r e c t l y  c o m p a ra b le .  The L-R mone­
t a r y  m u l t i p l i e r  i s  s t a t e d  i n  te rm s  o f  p e r c e n t a g e  c h a n g e ,  w h i l e  t h e  
A - J  m u l t i p l i e r s  a r e  s t a t e d  i n  te rm s  o f  a  one  u n i t  ( d o l l a r )  ch a n g e .
The " p e r c e n t a g e  ch an g e "  m u l t i p l i e r  c a n n o t ,  h o w e v e r ,  b e  c o n v e r t e d  
i n t o  t h e  " d o l l a r  ch an g e "  m u l t i p l i e r  w i t h o u t  r e f e r e n c e  to  a  p a r t i c u l a r  
p o i n t  i n  t i m e .  T h i s  i s  n e c e s s a r i l y  t r u e  b e c a u s e  o v e r  t h e  r e g r e s s i o n  
p e r i o d  t h e  money s u p p ly  on th e  a v e r a g e  i n c r e a s e d  i n  s i z e ,  so  t h a t  
a  one  d o l l a r  change  i n  1948 and a  o n e  d o l l a r  ch an g e  i n  1969 do n o t  
r e p r e s e n t  t h e  same p e r c e n t a g e  c h a n g e ,  even  th o u g h  t h e  a b s o l u t e  change  
i n  g r o s s  n a t i o n a l  p r o d u c t  caused  by a  one d o l l a r  change  i n  t h e  money
C
s u p p ly  may b e  i d e n t i c a l  i n  eac h  c a s e .  T h e r e f o r e ,  to  p u t  t h e  two 
m o d e ls  i n  e q u i v a l e n t  te rm s  f o r  p u r p o s e s  o f  c o m p a r is o n ,  t h e  L-R model
1=
L-R h a v e  s t a t e d  t h a t  t h e i r  p e r c e n t a g e  m u l t i p l i e r  o f  1.1% i s  
e q u i v a l e n t  t o  a  f i r s t  d i f f e r e n c e  m u l t i p l i e r  o f  b e tw ee n  4 .0  and 5 . 0 .  
How th e y  a r r i v e d  a t  t h i s  e s t i m a t e  i s  n o t  known, b u t  i n  any c a s e  i t  
seems a r b i t r a r y .  I f  t h e y  had u s e d  t h e  l a s t  q u a r t e r  o f  t h e i r  r e g r e s ­
s i o n  p e r i o d  a s  a  b a s e  f o r  c o n v e r t i n g ,  t h e  p e r c e n t a g e  m u l t i p l i e r  would 
c o n v e r t  t o  5 . 2 .
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was re c o m p u te d  f o r  t h e  o r i g i n a l  r e g r e s s i o n  p e r i o d  (1 9 4 8 1 -1969IV) 
u s i n g  o r d i n a r y  f i r s t  d i f f e r e n c e s . ^
The m o n e ta ry  m u l t i p l i e r  c a l c u l a t e d  a s  a  r e s u l t  o f  t h e s e  changes  
i s  shown i n  column (5) o f  T a b le  8 . T h i s  m u l t i p l i e r  can  now be  
d i r e c t l y  com pared to  t h e  A -J  m u l t i p l i e r s  i n  column ( 1 ) .  The t o t a l  
m u l t i p l i e r s  f o r  t h e  two m o d e ls  a r e  n o t  much d i f f e r e n t ,  5 .8  f o r  t h e  
L -R  m odel v e r s u s  6 .4 5  f o r  t h e  A -J  m o d e l .  The d i s t r i b u t i o n  o f  t h e  
t o t a l  m u l t i p l i e r  e f f e c t ,  h o w ev e r ,  i s  v e r y  d i f f e r e n t .  The L-R m odel 
shows t h e  e n t i r e  m u l t i p l i e r  e f f e c t  o c c u r s  i n  t h e  q u a r t e r  t h a t  t h e  
money s u p p ly  change  t a k e s  p l a c e .  I t  t a k e s  a n  e n t i r e  y e a r  f o r  t h e  
money s u p p ly  change  to  have  i t s  t o t a l  im p a c t  i n  t h e  A -J  m o d e l.
I t  m ig h t  b e  s u rm is e d  t h a t  t h e  o n ly  r e a s o n  t h e  e n t i r e  e f f e c t  
o f  a  money s u p p ly  ch an g e  o c c u r s  so q u i c k l y  i n  t h e  L-R m odel i s  b e ­
c a u s e  no la g g e d  money s u p p ly  v a r i a b l e s  w e re  i n c lu d e d  i n  t h e  r e g r e s ­
s i o n .  T h is  t u r n s  o u t ,  h o w ev er ,  n o t  t o  b e  t h e  c a s e .  Columns (3) 
and ( 6 ) o f  T a b le  8  show th e  m o n e ta ry  m u l t i p l i e r s  com puted u s i n g  t h e  
L-R m odel when t h r e e  la g g e d  m o n e ta ry  v a r i a b l e s  w e re  i n c l u d e d .  The 
m u l t i p l i e r s  i n  column (3) w ere  com puted u s i n g  f i r s t  d i f f e r e n c e s  o f  
l o g s  and t h o s e  i n  column ( 6 ) ,  u s i n g  o r d i n a r y  f i r s t  d i f f e r e n c e s .  I n  
eac h  c a s e  t h e  t o t a l  m u l t i p l i e r  re m a in e d  n e a r l y  t h e  sam e, w h e th e r
^ In  t h e  p r o c e s s  o f  re c o m p u t in g  t h e  L-R  r e g r e s s i o n ,  one  o t h e r  
ch an g e  was m ade. The o r i g i n a l  L-R m odel was com puted w i t h  q u a r t e r l y  
d a t a ,  w h i le  t h e  A -J  m odel u sed  q u a r t e r l y  d a t a  s t a t e d  a t  a n n u a l  r a t e s .  
T h u s ,  t o  f a c i l i t a t e  t h e  c o m p a r is o n ,  t h e  L-R  d a t a  w ere  c o n v e r t e d  t o  
a n n u a l  r a t e s .
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(2 .2 9 ) (5 .4 6 ) (5 .3 4 ) (3 .6 1 ) ( 6 .1 5 ) (7 .0 2 ) (6 .6 7 )
t - 1 1 .9 4 * - .5 1 * - .2 8 -4 .7 0 * - 4 .5 3 *
(3 .5 2 ) (2 .1 2 ) ( .9 6 ) (4 .6 9 ) ( 3 .7 9 )
t - 2 1 .6 5 * .5 2 * .8 4 * 6 .6 5 * 6 .3 7 *
(3 .0 6 ) (2 .2 6 ) ( 3 .1 3 ) (6 .9 8 ) ( 5 .7 5 )
t - 3 1 .1 5 * - .1 8 - .0 6 * - 2 .2 4 * -2 .2 7 *
( 1 .6 1 ) ( .8 1 ) (2 .6 5 ) (2 .4 7 ) (2 .0 7 )
» « t - i 6 .4 5 1 .1 1 .0 1 1 .3 6 5 .8 0 5 .7 5
6 .4 1
C o n s ta n t 1 .9 2 .0 3 2 * ’ .0 3 8 * .048* 4 .0 5 2 0 .4 2 * 1 8 .1 6 *
(1 .9 0 ) (4 .8 5 ) (5 .2 0 ) (6 .1 1 ) ( .8 6 ) (4 .6 8 ) (3 .5 0 )
R2 .5 4 .9 6 .9 7 .9 8 .9 3 .9 6 .9 7
S .E .E . 4 .6 1 .013 .013 .011 9 .4 7 .2 5 7 .0 3
D.W. 1 .4 1 2 .1 6 1 .9 9 2 .0 9 2 .8 8 2 .5 4 2 .5 0
N o te : Numbers I n  p a r e n th e s e s  r e p r e s e n t  t - v a l u e s  f o r  t h e  c o r r e s p o n d in g  c o e f f i c i e n t .  T h o se  m arked  w i th
an  * a r e  s i g n i f i c a n t  a t  t h e  .0 5  l e v e l .
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o r  n o t  t h e  la g g e d  money s u p p ly  v a r i a b l e s  w ere  i n c l u d e d . I n c l u s i o n s  
o f  t h e  la g g e d  v a r i a b l e s  changed  t h e  t o t a l  m u l t i p l i e r  f rom  1 . 1  t o  
1 . 0 1  when t h e  r e g r e s s i o n  was c a l c u l a t e d  i n  te rm s  o f  f i r s t  d i f f e r e n c e s  
o f  l o g s ,  and from  5 . 8  t o  5 .7 5  when o r d i n a r y  f i r s t  d i f f e r e n c e s  w ere  
u s e d .
S in c e  t h e  t o t a l  m u l t i p l i e r s  o f  t h e  A -J  and  L-R  m ode ls  seem n o t  
t o  b e  e x t r e m e ly  d i f f e r e n t ,  t h e  m a jo r  r e c o n c i l i a t i o n  p ro b lem  in v o lv e d  
t h e  d i s t r i b u t i o n  o f  t h e  im p a c t  o f  c h an g e s  i n  t h e  money s u p p ly  on 
g r o s s  n a t i o n a l  p r o d u c t .  F i g u r e  5 i n d i c a t e s  how d i f f e r e n t  t h e  d i s ­
t r i b u t i o n  o f  th e  t o t a l  e f f e c t  o f  a  money s u p p ly  change  i s  b e tw ee n  
t h e  two m o d e ls .  I n  t h e  A -J  m odel o n ly  a b o u t  26% o f  t h e  t o t a l  e f f e c t  
o c c u r r e d  i n  th e  q u a r t e r  t h a t  t h e  m o n e ta ry  c h a n g e  to o k  p l a c e .  I n  
c o n t r a s t ,  th e  e n t i r e  l o n g - r u n  e f f e c t  o c c u r r e d  i n  t h e  q u a r t e r  t h a t  
t h e  money s u p p ly  c h a n g e  to o k  p l a c e  i n  t h e  L -R  m o d e l .  T h is  i s  t r u e  
even  when lag g ed  money s u p p ly  v a r i a b l e s  w ere  in c lu d e d  i n  t h e  L-R 
m o d e l .  T h e r e f o r e ,  i n  t h e  p r o c e s s  o f  r e c o n c i l i n g  t h e  two m o d e ls ,  
l a g g e d  money s u p p ly  v a r i a b l e s  w e re  in c lu d e d  i n  t h e  L-R m odel so 
th e  d i s t r i b u t i o n a l  im p a c t  o f  money s u p p ly  c h an g e s  on g r o s s  n a t i o n a l  
p r o d u c t  would be  a p p a r e n t .
To m easure  w h a t p o r t i o n  o f  t h e  d i f f e r e n c e  i n  t h e  s i z e  and t im e  
d i s t r i b u t i o n  o f  t h e  t o t a l  m u l t i p l i e r  i n  t h e  two m o d e ls  was due  to  
t h e  r e g r e s s i o n  p e r i o d ,  th e  L-R m odel was r e c a l c u l a t e d  f o r  19521- 
1 9 6 8 I I .  The r e s u l t  i s  shown i n  colum ns (4) and ( 6 ) o f  T a b le  8 . 
C hang ing  t h e  r e g r e s s i o n  p e r io d  i n c r e a s e d  t h e  t o t a l  m o n e ta ry  m u l t i ­
p l i e r  from 1 . 0 1  t o  1 .3 6  u s in g  l o g a r i t h m i c  f i r s t  d i f f e r e n c e s ,  w h i l e
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F ig u r e  5
C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  
C hanges i n  t h e  Money S u p p ly  (M j) on  GNP U sin g  th e  
A n d e rs e n -J o rd a n  M odel and  V a r i a t i o n s  o f  t h e  L a f fe r -R a n s o n  M odel
"JIAO P e r c e n t  
-130
P e r c e n t  140T 
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S o u rc e :  C a lc u la te d  from  T a b le  B Q u a r te r s  a f t e r  C hang ing
t h e  Money S u p p ly
M o te : I d e n t i f y i n g  num bers c o r r e s p o n d  t o  colum n num bers
o f  T a b le  8
(1 ) A n d e rs e n -J o rd a n  M odel f o r  P e r io d  1 9 5 2 1 -1 9 6 8 II
(2) o r  (5 )  L a f fe r -R a n s o n  Model f o r  t h e  P e r io d  1 9 4 8 1 -1969IV
(6 ) L a f f e r -R a n s o n  M odel u s in g  o r d in a r y  f i r s t  d i f f e r e n c e s  
and t h r e e  la g g e d  m o n e ta ry  v a r i a b l e s  f o r  P e r io d  19481- 
19691V
(7 ) L a f f e r -R a n s o n  M odel u s in g  o r d i n a r y  f i r s t  d i f f e r e n c e s  
and t h r e e  la g g e d  m o n e ta ry  v a r i a b l e s  f o r  P e r io d  19521- 
196811
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u s i n g  o r d i n a r y  f i r s t  d i f f e r e n c e s ,  t h e  i n c r e a s e  was from  5 .7 5  t o  
6 . 4 1 ,  w h ich  i s  a lm o s t  e x a c t l y  t h e  t o t a l  m u l t i p l i e r  o f  6 .4 6  r e p o r t e d  
b y  A - J .  However, F i g u r e  5 i n d i c a t e s ,  c h a n g in g  t h e  t im e  p e r io d  had 
a lm o s t  no e f f e c t  on c h a n g in g  t h e  d i s t r i b u t i o n  o f  t h e  im p a c t  o f  a  
money s u p p ly  c h a n g e .  S l i g h t l y  o v e r  100% o f  t h e  l o n g - r u n  e f f e c t  
s t i l l  o c c u r r e d  i n  t h e  q u a r t e r  c o n c u r r e n t  w i t h  t h e  ch an g e  i n  t h e  
money s u p p ly .^
The second  f e a t u r e  o f  t h e  L-R m odel e x p l o r e d  was t h e  v a r i a b l e  
" P r o p o r t i o n  o f  M anhours L o s t  Due to  S t r i k e s  and L o c k o u t s . "  The e x ­
c l u s i o n  o f  t h i s  v a r i a b l e  had c o n f l i c t i n g  r e s u l t s .  F o r  t h e  p e r io d  
1 9 4 8 1 -1969IV t h e  e f f e c t  was t o  i n c r e a s e  b o th  t h e  i n i t i a l  and t o t a l  
m o n e ta ry  m u l t i p l i e r ;  w h i l e  f o r  t h e  1 9 5 2 1 -1 9 6 8 I I  p e r i o d ,  t h e  i n i t i a l  
and  lo n g - r u n  m u l t i p l i e r  was r e d u c e d  [com pare  columns (2) and (3) 
w i t h  (4) and (5) o f  T a b le  9 ] .  O m it t in g  t h e  "M anhours" v a r i a b l e  had 
a lm o s t  no p e r c e p t i b l e  im p a c t  on  t h e  d i s t r i b u t i o n  o f  t h e  t o t a l  mone­
t a r y  im p a c t ;  f o r  t h e  1948I-1969IV  p e r i o d ,  t h e  p e r c e n t  o f  t h e  t o t a l  
im p a c t  o c c u r r i n g  i n  t h e  c u r r e n t  q u a r t e r  d e c r e a s e d  from  105% t o  96%, 
w h i l e  f o r  t h e  1 9 5 2 I - 1 9 6 8 I I  p e r i o d ,  i t  i n c r e a s e d  from  107% t o  110%.
^ D uring  th e  c o u r s e  o f  t h i s  s tu d y  i t  was found t h a t  n e i t h e r  t h e  
R^, t h e  s i g n i f i c a n c e  o f  th e  v a r i a b l e s ,  o r  t h e  d i s t r i b u t i o n  o f  t h e  
im p a c t  o f  t h e  m o n e ta ry  v a r i a b l e s  changed s i g n i f i c a n t l y  when o r d i n a r y  
f i r s t  d i f f e r e n c e s  w e re  used  i n  t h e  r e g r e s s i o n  a n a l y s i s  i n s t e a d  o f  
f i r s t  d i f f e r e n c e s  o f  l o g s .  S i n c e  th e  m odel i s  s t a t e d  i n  te rm s  o f  
o r i d n a r y  f i r s t  d i f f e r e n c e s  i t  f a c i l i t a t e s  co m p ar iso n  t o  com pare t h e  
two m o d e ls  on th e  same b a s i s .  T h e r e f o r e  t h e  re m a in in g  d i s c u s s i o n  
and r e c o n c i l i a t i o n  o f  L-R and A -J  m ode ls  w i l l  be  on t h e  b a s i s  o f  
o r d i n a r y  f i r s t  d i f f e r e n c e s .
(T a b le  9
M on etary  M u l t i p l i e r s  C a lc u la te d  U sin g  th e  
A n d e rs e n -J o rd a n  M odel and  V a r ia t io n s  o f  
th e  L a f fe r -R a n s o n  M odel
(3 ) (10) (11) (12)
A n d e rse n - L a f fe r -R a n s o n V a r ia t io n s  o f  th e  L a f fe r -R a n s o n  Model*
J o rd a n  M odel M odel O m ittin g  SKF O m ittin g  SPICSP U sing  Almon Lags U sin g  S .A . D ata U sin g  HEBS and  S .A .
1 9 5 2 I-1 9 6 8 II 19481-
1969IV
19521-




















1 9 6 8 II
t 1 .7 2 *
(2 .2 9 )
6 .0 4 *
(7 .0 2 )
6 .8 4 *
(6 .6 7 )
6 .0 5 *
(6 .8 0 )
6 .4 6 *
(6 .2 2 )
5 .9 7 *
(7 .1 5 )
6 .7 2 *
( 6 .8 2 )
4 .0 2 *
( 3 .1 7 )
4 .9 3 *
( 3 .5 4 )
2 .2 2 *
( 3 .6 5 )
2 .3 7 *
( 3 .5 2 )
2 .0 0 *
( 2 .8 8 )
2 .6 3 *
(3 .1 3 )
t - 1 1 .9 4 *
(3 .5 2 )
-4 .7 0 *
(4 .6 9 )
-4 .5 3 *
(3 .7 9 )
-4 .9 3 *
(4 .7 7 )
-4 .9 2 *
(4 .0 4 )
- 4 .8 2 *
(5 .1 4 )
-4 .7 5 *
(4 .3 B )
3 .0 0 *
(2 .9 3 )
2 .3 7 *
(2 .0 7 )
.76
( .9 8 )
.4 1
( .4 8 )
.7 3
( -8 1 )
.61
( .6 0 )
t - 2 1 .6 5 *
(3 .0 6 )
6 .6 5 *
(6 .9 6 )
6 .3 7 *
(5 .7 5 )
6 .6 7 *
(6 .3 4 )
6 .1 3 *
(5 .4 0 )
6 ,6 5 *
( 7 .0 2 )
6 .3 8 *
( 5 .8 0 )
.54
( .5 7 )
.05
(-0 5 )
1 .8 3 *
( 2 .4 3 )
2 .3 4 *
(2 .8 5 )
1 .9 6 *
(2 .2 4 )
2 .4 3 *
(2 .5 3 )
t - 3 1 .1 5
(1 .6 1 )
-2 .2 4 *
(2 .4 7 )
-2 .2 7 *
(2 .0 7 )
-1 .5 1
(1 .7 0 )
- 1 .7 7
(1 .6 1 )
- 2 .1 2 *
( 2 .5 2 )
-2 .1 2 *
(2 .0 4 )
- .8 9
( .6 9 )
.28
( .1 9 )
.6 1
( .9 9 )
.7 9
( 1 .1 2 )
.5 0
( .6 4 )
.69
( -8 5 )
6 .4 5 5 .7 5 6 .4 1 6 .2 8 5 .9 0 5 .6 8 6 .2 3 6 .6 7 7 .6 3 5 .4 2 5 .9 1 5 .1 9 6 .3 6
C onstan t 1 .9 2
(1 .9 4 )
2 0 .4 2 *
(4 .6 8 )
1 8 .1 6 *
(3 .5 0 )
1 9 .8 1 *
(4 .3 9 )
1 9 .1 7 *
(3 .6 1 )
2 0 .6 9 *
(4 .8 4 )
1 8 .4 5 *
( 3 .6 1 )
9 .3 1
(1 .3 8 )
1 1 .3 8
(1 .5 6 )
2 .8 1 *
( 4 .3 8 )
1 .9 1 *  j 
( 2 .4 3 )
2 .5 7 *
(3 .6 4 )
1 .5 5
( 1 .6 7 )
R2 .5 4 .9 6 .97  ; .9 6 .97 .96 .97 .90 .9 3 .7 0 .7 1 .63 .6 3
S .E .E . 4 .6 1 7 .2 5 7 .0 3 7 .5 0 7 .2 4 7 .2 1 6 .9 8 1 1 .5 9 1 0 .1 6 3 .8 8 3 .8 0 4 .2 9 4 .3 0
D.W. 1 .4 1 2 .5 4 2 .5 0 2 .5 8 2 .5 7 2 .5 4 . 2 .5 2 3 .1 1 3 .1 0 1 .5 3 . . n 1 .1 9 1 .2 9
N o te : Numbers i n  p a r e n th e s e s  r e p r e s e n t  t - v a l u e s  f o r  t h e  c o r r e s p o n d in g  c o e f f i c i e n t s  T hose  m arked  w i th  a n  * a r e  s i g n i f i c a n t
a t  t h e  .0 5  l e v e l .
'T h e  fo l lo w in g  sym bols a r e  u se d  t o  a b b r e v i a t e  v a r i a t i o n s  i n  t h e  L a f fe r -R a n s o n  M odel: SHF “  M anhours L o s t  Due t o  S t r i k e s
and L o c k o u ts ; SPICSP -  S ta n d a rd  and  P o o rs  C om posite  In d e x  o f  S to c k  P r i c e s ;  S .A . ■ S e a s o n a l ly  A d ju s te d  D a ta ; HEBS "  H igh 
Employment B udget S u r p lu s .
Ulto
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The t h i r d  f e a t u r e  o f  t h e  L-R m odel exam ined  was t h e  " S ta n d a r d  
and P o o rs  C o m p o s ite  In d e x  o f  S to c k  P r i c e s 1' .  When t h e  " S ta n d a r d  and 
P o o r s "  v a r i a b l e  was o m i t t e d  fro m  t h e  L-R m ode l t h e  e f f e c t  on  t h e  
money m u l t i p l i e r s  was q u i t e  s m a l l  and v e r y  u n i f o r m  f o r  b o t h  t h e  
1 9 4 8 I-1 9 6 9 IV  and 1 9 5 2 I - 1 9 6 8 I I  p e r i o d s  [c o m p a re  columns ( 6 ) and (7) 
w i t h  (2) and (3) i n  T a b le  9 ] .  I n  b o th  c a s e s  t h e  I n i t i a l  and t o t a l  
m u l t i p l i e r s  w e re  s l i g h t l y  r e d u c e d .  H owever, i n  n e i t h e r  p e r i o d  was 
t h e  p e r c e n t a g e  o f  t h e  m o n e ta ry  e f f e c t  o c c u r r i n g  i n  t h e  c u r r e n t  
q u a r t e r  ch an g ed  -  i t  rem ained  105% and 107% r e s p e c t i v e l y .
A d i f f e r e n c e  i n  t h e  A -J  and  L-R m o d e ls  t h a t  had  a  v e r y  n o t i c e ­
a b l e  e f f e c t  on t h e  s i z e  o f  t h e  m u l t i p l i e r  and  on t h e  d i s t r i b u t e d  
im p a c t  o f  money s u p p ly  c h an g e s  was t h e  u s e  o f  t h e  Almon l a g  t e c h ­
n i q u e .  I n  co lum ns ( 8 ) and (9) o f  T a b le  9 a r e  t h e  c a l c u l a t e d  c o e f ­
f i c i e n t s  when t h e  Almon t e c h n i q u e  was a p p l i e d  t o  t h e  m o n e ta ry  and 
f i s c a l  v a r i a b l e s  i n  t h e  L-R m o d e l .  I t  w i l l  be  o b s e rv e d  t h a t  t h e  
t o t a l  m u l t i p l i e r  i n c r e a s e d  r a t h e r  s u b s t a n t i a l l y ,  from  5 .7 5  t o  6 .6 7  
f o r  t h e  194 8 I-1 9 6 9 IV  p e r io d  and from  6 .4 1  t o  7 .6 3  f o r  t h e  19521-
Q
1 9 6 8 I I  p e r i o d ,  when t h e  "Almon l a g s "  w e re  u s e d .  The i m p o s i t i o n  o f  
t h e  Almon c o n s t r a i n t s  a l s o  had  t h e  e f f e c t  o f  c h a n g in g  t h e  d i s t r i b u ­
t i o n  o f  t h e  im p ac t  o f  money on g r o s s  n a t i o n a l  p r o d u c t .  A l th o u g h  a s
®0 n e  r a t h e r  s u r p r i s i n g  d i s c o v e r y  was made w h i le  e x p e r i m e n t in g  
w i th  t h e  Almon l a g  p ro c e d u r e  i n  t h e  L-R m o d e l .  F o r  t h e  Almon t e c h ­
n iq u e  t o  c h a n g e  t h e  m a g n i tu d e s  o r  d i s t r i b u t i o n  o f  t h e  c o e f f i c i e n t s ,  
t h e  c o n s t r a i n t s  m us t b e  p la c e d  on b o th  e n d s . '  I n  o t h e r  w ords  a  con ­
s t r a i n t  on t h e  f a r  end o n ly  w i l l  g i v e  r e s u l t s  i d e n t i c a l  t o  t h o s e  
c a l c u l a t e d  u s i n g  o r d i n a r y  l e a s t  s q u a r e s  w i th  no c o n s t r a i n t s  p la c e d  
on any  o f  t h e  la g g e d  v a r i a b l e s .
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F i g u r e  6  i n d i c a t e s ,  60 an d  64 p e r c e n t  o f  t h e  t o t a l  e f f e c t  s t i l l  
o c c u r r e d  i n  t h e  f i r s t  q u a r t e r  f o r  t h e  1948X-1969IV and 1 9 5 2 I - 1 9 6 8 I I  
p e r i o d s ,  r e s p e c t i v e l y ,  t h e  c u m u la t iv e  p a t t e r n  lo o k e d  much m ore l i k e
Q
t h e  A -J  m o d e l .  The e x t e n t  o f  t h e  d i f f e r e n c e s  i n  t h e  c o e f f i c i e n t s  
o b t a i n e d  f o r  i n d i v i d u a l  la g g e d  v a r i a b l e s ,  w i t h  o r  w i t h o u t  t h e  u s e  
o f  t h e  Almon t e c h n i q u e ,  was n o t  v e r y  r e a s s u r i n g  s i n c e  t h e  e x p l a n a -  
t o r y  pow er o f  t h e  e q u a t i o n s  ( t h e  R s )  re m a in e d  v i r t u a l l y  t h e  same 
i n  e a c h  c a s e .
The m o s t  i m p o r t a n t  f a c t o r  d e t e r m i n i n g  t h e  d i s t r i b u t e d  im p a c t  
o f  m o n e ta ry  ch a n g e s  i n  t h e  L-R m odel was t h e  u s e  o f  s e a s o n a l l y  u n ­
a d j u s t e d  d a t a .  Columns (10) and (11) o f  T a b le  9 show t h e  c o e f f i ­
c i e n t s  c a l c u l a t e d  f o r  t h e  m o n e ta ry  v a r i a b l e  when s e a s o n a l l y  a d j u s t e d  
d a t a  a r e  u s e d .  The ch an g e  t h a t  o c c u r s  i n  t h e  t o t a l  m u l t i p l i e r  e f f e c t  
was r a t h e r  n e g l i g i b l e  ho w ev er .  As F i g u r e  7 i n d i c a t e s ,  t h e  cum ula­
t i v e  p a t t e r n  o f  t h e  t o t a l  m u l t i p l i e r  was much m ore l i k e  t h e  A -J m odel 
when s e a s o n a l l y  a d j u s t e d  d a t a  w e re  u s e d . The p e r c e n t a g e  o f  t o t a l  
e f f e c t s  t h a t  to o k  p l a c e  i n  t h e  L-R m ode l i n  p e r i o d  t  was r e d u c e d  
from  106 to  40 p e r c e n t  when s e a s o n a l l y  a d j u s t e d  d a t a  w e re  u s e d .
S i n c e  t h e  m e asu re d  im p a c t  o f  money s u p p ly  c h a n g e s  was s o  d r a s t i c a l l y  
a l t e r e d  by t h e  u s e  o f  s e a s o n a l l y  a d j u s t e d  d a t a ,  t h e r e  a r o s e  an  im ­
p o r t a n t  q u e s t i o n  a s  t o  w h ich  d a t a  w e re  m o s t  a p p r o p r i a t e .  L-R
^When th e  L a f f e r - R a n s o n  m odel was c a l c u l a t e d  i n  i t s  o r i g i n a l  
fo rm  o f  f i r s t  d i f f e r e n c e s  o f  lo g s  t h e  c u m u la t i v e  p e r c e n t a g e  e f f e c t s  
w e re  p a t t e r n e d  even  c l o s e r  t o  t h e  A n d e r s e n - J o r d a n  m o d e l.  F o r  t h e  
1 9 5 2 1 -1968TT p e r i o d  437. o f  t h e  t o t a l  m u l t i p l i e r  e f f e c t  to o k  p l a c e  i n  
p e r io d  t ,  747. i n  p e r i o d  t + 1 ,  867. i n  t + 2 ,  and 1007, i n  t + 3 .
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c o n te n d e d  t h a t  f o r  p u r p o s e s  o f  c o n d i t i o n a l  f o r e c a s t i n g  and f o r  hypo­
t h e s i s  t e s t i n g  s e a s o n a l l y  a d j u s t e d  d a t a  w e re  n e t  a p p r o p r i a t e  f o r  
s e v e r a l  r e a s o n s :
" F i r s t  s e a s o n a l  a d j u s t m e n t s  w h ich  a t e  a r r i v e d  a t  i n  p a r t  
t h r o u g h  sm o o th in g  ehe  o r i g i n a l  d a t a  t e n d  to  rem ove some 
o f  t h e  b e h a v o r i a l  c o v a r i a n c e  i n  t h e  g u i s e  o f  s e a s o n a l i t y .  
S eco n d , s e a s o n a l  a d j u s t m e n t s ,  b e c a u s e  c f .  t h e i r  a v e r a g in g  
a s p e c t s ,  may te n d  to  i n t r o d u c e  a u t o c o r r e l a t i o n  i n t o  t h e  
d a t a .  Thus a v e r a g in g  can  a l s o  o b f u s c a t e  t h e  t i m i n g  o f  
s t a t i s t i c a l  r e l a t i o n s h i p s .  T h i r d ,  h y p o th e s i s  t e s t s  w hich  
u s e  s e a s o n a l l y  a d j u s t e d  d a t a  do n o t  t a k e  a c c o u n t  o f  t h e  
i n e v i t a b l e  l o s s  o f  d e g r e e s  o f  f r e e d o m , " 1 0
M ic h a e l  Hamburger i n  p a r t i a l  s u p p o r t  o f  t h e  L-R p o s i t i o n  s t a t e d  
t h a t :  " I n  p r i n c i p l e ,  j o i n t  e s t i m a t i o n  o f  t h e  s e a s o n a l  f a c t o r s  and
t h e  econom ic p a r a m e te r s  o f  a  m odel i s  p r e f e r a b l e  t o  t h e  u s e  o f  d a t a  
g e n e r a t e d  b y  th e  s t a n d a r d  t y p e  o f  s e a s o n a l  a d ju s tm e n t  p r o c e d u r e . " ^  
H owever, Hamburger f u r t h e r  c o n ten d ed  t h a t  by  L-R h a v in g  o n ly  t h r e e  
dummy v a r i a b l e s  th e y  " . . .  assum e t h a t  t h e  s e a s o n a l  p a t t e r n  i n  
incom e i s  c o n s t a n t  t 'v s r  t h e  e n t i r e  s am p le  p e r i o d .  I f  t h i s  assum p­
t i o n  i s  n o t  c o r r e c t ,  i t  becom es a  p u r e l y  e m p i r i c a l  q u e s t i o n  a s  t o  
w h e th e r  t h e i r  p r o c e d u r e  i s  any  b e t t e r  o r  w orse  t h a n  t h e  u s e  o f  s e a ­
s o n a l l y  a d j u s t e d  d a t a . " ^ 2
^ A r t h u r  B. L a f f e r  and R. D avid  R an so n ,  "A F o rm a l  Model o f  t h e  
Econom y,"  J o u r n a l  o f  B u s i n e s s , ( J u l y ,  1 9 7 1 ) ,  p .  248.
11-Michael H am burger, "The Lag i n  t h e  E f f e c t  o f  M o n e ta ry  P o ic y :
A S u rv ey  o f  R ece n t  L i t e r a t u r e , "  M onth ly  Rev ie w , F e d e r a l  R ese rv e  Bank 
o f  New Y o rk ,  (D ecem ber, 1 9 7 1 ) ,  p .  294.
1 2 I b i d , , p p .  2 9 4 -5 .
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The l a s t  d i f f e r e n c e  i n  t h e  A - J  and L-R m o d e ls  e x p lo re d  was t h e  
f i s c a l  v a r i a b l e s  u s e d .  The L -R  m ode l u se d  f e d e r a l  governm ent p u r ­
c h a s e s  o f  goods an d  s e r v i c e s ,  w h i l e  th e  A -J  m o d e l u s e d  t h e  h ig h  em­
p lo y m e n t  b u d g e t  s u r p l u s .  B e c a u se  o f  d a t a  p ro b le m s  no c e t e r i s  p a r i b u s  
t e s t  cou ld  be  m ade t o  d e te rm in e  e x a c t l y  w hat t h e  e f f e c t  would h av e  
b e e n  i n  t h e  L-R m o d e l  had t h e  h ig h  employment b u d g e t  s u r p lu s  b e e n  
u s e d .  13 As a n  a l t e r n a t i v e  m e a s u r e ,  c o e f f i c i e n t s  w ere  c a l c u l a t e d  i n  
t h e  L-R model u s i n g  t h e  h ig h  em ploym ent b u d g e t  s u r p l u s  and s e a s o n a l l y  
a d j u s t e d  d a t a . T h e s e  c o e f f i c i e n t s  w ere  t h e n  com pared to  c o e f f i c i e n t s  
c a l c u l a t e d  u s i n g  f e d e r a l  g o v e rn m e n t p u r c h a s e s  o f  goods and s e r v i c e s  
an d  s e a s o n a l l y  a d j u s t e d  d a t a .  The r e s u l t s  o f  t h e  fo rm er a r e  shown i n  
co lum ns (12) and  (13) o f  T a b le  9 .  F o r  t h e  19481-1969IV  p e r io d  t h e  
t o t a l  m u l t i p l i e r  w as s l i g h t l y  d e c r e a s e d  [c o m p a re  columns ( 1 0 ) and 
( 1 2 ) ] ,  w h i le  f o r  t h e  1 9 5 2 I -1 9 6 8 I I  p e r io d  t h e  s i z e  o f  t h e  c o e f f i c i e n t s  
w e r e  s l i g h t l y  i n c r e a s e d  so t h a t  t h e  t o t a l  m u l t i p l i e r  was v e r y  c l o s e  
t o  t h e  A-J [ c o m p a re  columns (11 )  and ( 1 3 ) ] .  H owever, t h e  p e r c e n t a g e  
o f  t o t a l  e f f e c t  o c c u r r i n g  i n  e a c h  q u a r t e r  was s c a r c e l y  a f f e c t e d  by
• f  t
t h e  change in  f i s c a l  v a r i a b l e s .
^T w o t h i n g s  p r e v e n te d  t h e  c e t e r i s  p a r i b u s  t e s t :  one i s  t h a t
t h e  h ig h  em ploym ent b u d g e t  s u r p l u s  i s  n o t  a v a i l a b l e  e x c e p t  i n  a  s e a ­
s o n a l l y  a d j u s t e d  fo rm ; and s e c o n d ,  some o f  t h e  q u a r t e r l y  o b s e r v a t i o n s  
o f  t h e  h igh  em ploym ent b u d g e t  a r e  n e g a t i v e  and  t h e r e f o r e  i t  i s  n o t  
p o s s i b l e  t o  p u t  th e m  i n  lo g  fo rm .  F or  t h e s e  r e a s o n s  i t  i s  n o t  p o s s i ­
b l e  t o  c o m p le te ly  i s o l a t e  t h e  e f f e c t  o f  t h e  f u l l  employment b u d g e t  
s u r p l u s  i n  t h e  L a f f e r - R a n s o n  m o d e l .
l^One o t h e r  d i f f e r e n c e  i n  t h e  two m ode ls  t h a t  was n o t  i n v e s t i ­
g a t e d  i s  t h e  m oney s u p p ly  s e r i e s  b e in g  u s e d .  A -J  u sed  th e  1967 money 
s t o c k  r e v i s i o n  w h e re a s  L-R u s e d  t h e  1970 r e v i s i o n .  The r e c o n c i l i a t i o n  
o f  t h e  M-S and A - J  m ode ls  showed how ever t h a t  t h e  d i f f e r e n c e  i n  t h o s e  
two money s u p p ly  s e r i e s  was o f  r e l a t i v e l y  m in o r  im p o r ta n c e .
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B ecau se  t h e r e  w ere  so  many i n d i v i d u a l  f a c t o r s  i n f l u e n c i n g  t h e  
m o n e ta ry  m u l t i p l i e r s  i n  t h e  L -R  m o d e l ,  i t  i s  d i f f i c u l t  t o  i s o l a t e  
an y  one  o r  two f a c t o r s  t h a t  c a u s e d  t h e  m o n e ta ry  m u l t i p l i e r s  t o  d i f f e r  
f ro m  th o s e  o f  t h e  A -J  m o d e l .  S e v e r a l  c o n c l u s i o n s ,  h o w ev e r ,  w ere  
r e a c h e d .  F i r s t ,  t h e  s i z e  o f  t h e  t o t a l  m u l t i p l i e r  e f f e c t  seemed t o  
b e  i n f l u e n c e d  p r i m a r i l y  by t h e  t im e  p e r i o d  u se d  f o r  t h e  r e g r e s s i o n s  
and t h e  u s e  o f  t h e  Almon l a g  t e c h n i q u e  t o  c o n s t r a i n  t h e  l a g  d i s t r i ­
b u t i o n .  B o th  o f  t h e s e  f a c t o r s  t e n d e d  t o  i n c r e a s e  t h e  s i z e  o f  t h e  
m o n e ta ry  m u l t i p l i e r s .  S e c o n d ,  o t h e r  c h a n g e s  made i n  t h e  m odel had 
a  r a t h e r  n e g l i g i b l e  e f f e c t  on t h e  s i z e  o f  t h e  t o t a l  m u l t i p l i e r .
T h i r d ,  t h e  d i s t r i b u t i o n  o f  t h e  t o t a l  e f f e c t  was i n f l u e n c e d  p r i m a r i l y  
by  t h e  u s e  o r  n o n u s e  o f  s e a s o n a l l y  a d j u s t e d  d a t a  and t h e  Almon l a g  
t e c h n i q u e .  F o u r t h ,  s e a s o n a l l y  a d j u s t e d  d a t a  te n d e d  t o  sm ooth o u t  
t h e  t o t a l  e f f e c t  a s  d id  t h e  Almon t e c h n i q u e .  F i f t h ,  o t h e r  f a c t o r s  
t e n d e d  n o t  t o  h a v e  much e f f e c t  on  t h e  d i s t r i b u t i o n  o f  t h e  m u l t i p l i e r  
e f f e c t .
R e c o n c i l i a t i o n  o f  t h e  F r ied m an -M e ise lm an  
and th e  A n d e r s e n - J o r d a n  M odels
R e c o n c i l i n g  t h e  m o n e ta ry  m u l t i p l i e r s  o f  t h e  F r ied m an -M e ise lm an  
m odel (F-M) and th e  A n d e r s e n - J o r d a n  m odel (A -J)  was r a t h e r  in v o lv e d  
d u e  to  th e  many d i f f e r e n c e s  i n  t h e  m ode ls  a s  en u m era ted  be low :
1. t h e  F-M m u l t i p l i e r s  a r e  c a l c u l a t e d  u s in g  d a t a  s t a t e d  i n  
q u a r t e r l y  t o t a l s  f o r  t h e  1 9 4 5 I I I -1 9 5 8 IV  p e r i o d ,  w h i l e  t h e  A -J  m odel
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u s e s  q u a r t e r l y  t o t a l s  s t a t e d  a t  a n n u a l  r a t e s  f o r  t h e  1 9 5 2 I - 1 9 6 8 I I  
p e r i o d ;
2 .  t h e  F-M m odel u s e s  c o n s u m p t io n  a s  t h e  d e p e n d e n t  v a r i a b l e ,  
w h i l e  t h e  A -J  m ode l u s e s  g r o s s  n a t i o n a l  p r o d u c t ;
3 .  t h e  F-M m odel u s e s  money b r o a d ly  d e f i n e d  (M2 ) a s  t h e  mone­
t a r y  v a r i a b l e ,  w h i l e  t h e  A -J  m odel u s e s  t h e  n a r r o w ly  d e f i n e d  money 
s t o c k  (M ^);
4 .  t h e  l a g g e d  v a r i a b l e s  i n  t h e  F-M a r e  a l lo w e d  t o  r e m a in  f r e e ,  
w h i l e  t h e  Almon t e c h n i q u e  i s  u s e d  t o  c o n s t r a i n  t h e  l a g g e d  v a r i a b l e s  
i n  t h e  A -J  m o d e l;
5 .  t h e  F-M m odel c o n t a i n s  f o u r  l a g g e d  m o n e ta ry  v a r i a b l e s ,  w h i l e  
t h e  A -J  m odel c o n t a i n s  o n l y  t h r e e ;
6 . t h e  F-M m odel u s e s  a n  "au tonom ous e x p e n d i t u r e "  v a r i a b l e  ( n e t  
in v e s t m e n t  + n e t  e x p o r t s  +  N a t i o n a l  Incom e and A c c o u n ts  B udget S u r ­
p l u s )  t o  r e p r e s e n t  f i s c a l  a c t i o n s ,  w h i l e  t h e  A -J  m ode l u s e s  t h e  h ig h  
em ploym ent b u d g e t  s u r p l u s .
The r e c o n c i l i a t i o n  o f  t h e  F-M and  A -J  m o d e ls  t h e r e f o r e  i n v o lv e d  t h e  
d e t e r m i n a t i o n  o f  how e a c h  o f  t h e s e  d i f f e r e n c e s  c o n t r i b u t e s  t o  d i f ­
f e r e n c e s  i n  t h e  t o t a l  m u l t i p l i e r  c a l c u l a t e d  w i t h  t h e  two m o d e ls .
The F-M m odel was c a l c u l a t e d  f o r  t h e  1 9 4 5 I I I -1 9 5 8 IV  p e r i o d  u s in g  
c u r r e n c l y  a v a i l a b l e  d a t a  f o r  M2 , consum er e x p e n d i t u r e s  and " a u t o ­
nomous e x p e n d i t u r e s . "  To e l i m i n a t e  one  d i f f e r e n c e  i n  t h e  m o d e ls  
t h e  c a l c u l a t i o n s  w ere  made u s i n g  q u a r t e r l y  d a t a  s t a t e d  a t  a n n u a l
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15 16r a t e s .  The r e s u l t s  a r e  shown i n  co lum n (2) o f  T a b l e  10 . * A
c o m p a r iso n  o f  t h e  A -J  m u l t i p l i e r  o f  6 . 4 5 ,  shown i n  column (1) o f  
T a b le  1 0 ,  w i t h  t h e  F-M m u l t i p l i e r  o f  .5 4  i n d i c a t e s  a  s i g n i f i c a n t  
d i s c r e p a n c y .  R e c a l c u l a t i n g  t h e  F-M m odel f o r  t h e  1 9 5 2 I - 1 9 6 8 I I  
p e r i o d ,  shown i n  column ( 3 ) ,  e l i m i n a t e d  p a r t  o f  t h i s  d i f f e r e n c e  by  
i n c r e a s i n g  t h e  t o t a l  m u l t i p l i e r  t o  1 . 0 5 ,  y e t  s t i l l  a  s u b s t a n t i a l  
p o r t i o n  rem a in ed  u n e x p l a i n e d .
Much o f  t h e  d i f f e r e n c e  i n  t h e  A - J  and F-M m u l t i p l i e r s  may be  
i l l u s o r y  s i n c e  t h e  m o d e ls  u s e  d i f f e r e n t  d e p e n d e n t  and m o n e ta ry  v a r i ­
a b l e s .  The e s s e n t i a l  c h a r a c t e r i s t i c  o f  t h e  A -J  m odel i s  t h a t  c h an g e s  
i n  g r o s s  n a t i o n a l  p r o d u c t  a r e  a  f u n c t i o n  o f  ch a n g e s  i n  M^. T h a t  i s ,
A3NP = P q AM-l (1 )
^ T h e  new ly  e s t i m a t e d  F-M m u l t i p l i e r s ,  shown i n  column (2) o f  
T a b le  10 , and t h e  p u b l i s h e d  m u l t i p l i e r s ,  shown i n  T a b le  1 o f  C h a p te r  
I I ,  a r e  v e r y  d i f f e r e n t .  P a r t  o f  t h i s  d i f f e r e n c e  c a n  b e  a t t r i b u t e d  
t o  u s in g  q u a r t e r l y  d a t a  s t a t e d  a t  a n n u a l  r a t e s ,  r a t h e r  th a n  q u a r t e r l y  
t o t a l s .  U sin g  d a t a  s t a t e d  a t  a n n u a l  r a t e s  i n c r e a s e d  th e  s i z e  o f  t h e  
m u l t i p l i e r s  by  a  m u l t i p l e  o f  f o u r .  To i l l u s t r a t e ,  t h e  t o t a l  m u l t i ­
p l i e r  o f  .5 4  shown i n  column (2) o f  T a b le  10 w ould  h a v e  b e e n  .13  i f  
t h e  m u l t i p l i e r s  had b e e n  c a l c u l a t e d  w i th  d a t a  s t a t e d  i n  q u a r t e r  
t o t a l s .  W h i le  a  t o t a l  m u l t i p l i e r  o f  .13 i s  s u b s t a n t i a l l y  h i g h e r  i n  
p e r c e n t a g e  te rm s  th a n  t h e  p u b l i s h e d  m u l t i p l i e r  o f  . 0 6 ,  t h e  a b s o l u t e  
d i f f e r e n c e  d o es  n o t  a p p e a r  t o  b e  s i g n i f i c a n t .  D a ta  r e v i s i o n s ,  how­
e v e r ,  changed  t h e  d i s t r i b u t i o n  o f  t h e  t o t a l  im p a c t  s i g n i f i c a n t l y .
F o u r  o f  t h e  f i v e  o r i g i n a l  m u l t i p l i e r s  r e p o r t e d  by F-M w ere  n e g a t i v e ,  
w h i l e  o n ly  one  o f  th e  new ly  e s t i m a t e d  c o e f f i c i e n t s  had a  n e g a t i v e  
s i g n .  The p r e s e n t  f i n d i n g s  a c t u a l l y  a p p e a r  m ore  c o n s i s t e n t  w i th  t h e  
F-M p o s i t i o n  t h a t  t h e  money s u p p ly  e x e r t s  a  p o w e r f u l  and p o s i t i v e  
i n f l u e n c e  upon t h e  economy.
^ A l l  s u b s e q u e n t  v a r i a t i o n s  o f  t h e  F-M m odel a r e  c a l c u l a t e d  
u s i n g  d a t a  s t a t e d  i n  a n n u a l  r a t e s .
T able 10
M onetary  M u l t i p l i e r s  C a lc u la te d  U sin g  th e  
A n d e rs e n -J o rd a n  M odel and  V a r i a t i o n s  o f  
t h e  F ried m an -M eiae lm an  M odel
(7) (9) (11) (12)
—4A n d ersen - 
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V a r i a t i o n s  o f  th e  F riedm an -M eise lm an  Mod e l l
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1 9 6 8 II
t 1 .7 2 * - . 1 6 .065 - .2 0 .1 1 .37 1 .4 9 * .075 .12 - .1 2 .1 1 - . 0 2
(2 .2 9 ) ( .7 3 ) ( .4 5 ) ( .4 1 ) ( .4 9 ) ( -7 4 ) (3 .5 0 ) ( .4 8 ) (1 .0 8 ) (-5 5 ) ( .7 4 ) ( .1 3 )
t - 1 1 .9 4 * .4 6 * .25 .12 .3 8 .88 - .2 6 .1 4 .11 .4 6 * .28 .3 1
(3 .5 2 ) (2 .1 5 ) ( 1 .5 9 ) ( .2 6 ) (1 .6 2 ) (1 .6 2 ) ( .4 7 ) (1 .1 3 ) (1 -5 2 ) (2 .1 9 ) (1 .7 8 ) (1 .8 8 )
t - 2 1 .6 5 * .1 0 .017 1 .2 3 * .34 - .2 7 .70 .1 7 .1 7 .04 .06 .10
( 3 .0 6 ) ( .6 6 ) ( .1 1 ) (3 .7 1 ) (1 .4 2 ) ( .5 2 ) (1 .2 8 ) (1 .4 2 ) (1 .6 5 ) ( .3 8 ) ( .3 5 ) ( .6 2 )
t - 3 1 .1 5 .1 0 .42* .7 5 * .6 8 * .1 8 .57 .1 4 .30* .04 .5 4 * .49*
(1 .6 1 ) ( .9 1 ) (2 .6 9 ) (3 .1 8 ) (2 .8 8 ) ( .3 8 ) (1 .0 3 ) (1 .3 2 ) (3 .8 4 ) ( .6 2 ) (3 .6 1 ) ( 2 .9 6 )
t - 4 .0 4 .3 0 .15 .4 8 * - .4 3 .2 6 .064 .35* .25
( .6 7 ) (1 .9 0 ) ( .9 5 ) (2 .0 4 ) (1 .0 0 ) ( .5 1 ) (1 .0 5 ) (2 .8 3 ) (1 .5 9 )
l a w t - i 6 .4 5 .5 4 1 .0 5 2 .0 5 1 .9 0 .73 2 .7 6
•5S
1 .0 5 .4 2 .99 1 .1 3
C o n s ta n t 1 .9 2 2 .3 2 * 1 .6 0 * 1 .95 1 .6 7 * 2 .5 9 * 2 .1 4 * 2 .2 6 * 1 .5 8 * 2 .4 4 * 1 .7 3 * 1 .4 0 *
(1 .9 4 ) (3 .6 8 ) (3 .3 0 ) (1 -4 0 ) (2 .2 7 ) (4 .5 5 ) (3 .9 7 ) (3 .4 8 ) (3 .2 3 ) (4 .1 7 ) (3 .5 2 ) (2 .4 6 )
R2 .5 4 .37 .6 2 .36 .78 .3 6 .5 2 .2 7 .5 8 .3 6 .57 .5 7
S .E .E . 4 .6 1 2 .5 6 2 .1 9 5 .6 4 3 .3 1 2 .5 8 2 .4 5 2 .6 5 2 .2 1 2 .5 3 2 .2 7 2 .3 1
D.W. 1 .4 1 2 .8 3 2 .2 9  ' .97 1 .2 9 2 .9 4 2 .1 8 3 .0 8 2 .4 6 2 .7 7 2 .3 5 2 .3 2
M ote: H u n g ers  i n  p a r e n th e s e s  r e p r e s e n t  t - v a l u e s  f o r  th e  c o r r e s p o n d in g  c o e f f i c i e n t .  T hose m arked w ith  a n  *  a r e  s i g n i f i c a n t
a t  th e  .0 5  l e v e l .
ly h e  f o l lo w in g  sym bo ls a r e  u sed  t o  a b b r e v i a te  v a r i a t i o n s  o f  th e  T riedm an-M eiB elm an M odel: CNP -  g r o s s  n a t i o n a l  p ro d u c t  a s  po
t h e  d e p e n d e n t v a r i a b l e ;  — money n a r ro w ly  d e f in e d  a s  th e  m o n e ta ry  v a r i a b l e ;  HEBS * H igh Employment B udge t S u r p lu s .
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The F-M m o d e l i n d i c a t e s ,  h o w ev e r ,  t h a t  changes  i n  co n su m p tio n  a r e  
a  f u n c t i o n  o f  c h an g e s  i n  M2 . T h a t  i s ,
S in c e  c h a n g e s  i n  g r o s s  n a t i o n a l  p r o d u c t  a r e  l a r g e r  t h a n  changes  i n  
co n su m p t io n  and  c h an g e s  i n  M^ a r e  s m a l l e r  t h a n  c h a n g e s  i n  M2 , Pq 
c a l c u l a t e d  i n  e q u a t i o n  ( 1 ) w ould  b e  l a r g e r  c e t e r i s  p a r i b u s  t h a n  
(3-^  c a l c u l a t e d  i n  e q u a t i o n  ( 2 ) .  T h a t  i s ,  d i f f e r e n c e s  i n  b o th  t h e  
d e p e n d e n t  and  in d e p e n d e n t  v a r i a b l e s  w ork t o g e t h e r  t o  make t h e  m u l­
t i p l i e r s  c a l c u l a t e d  i n  t h e  A -J  m odel l a r g e r  t h a n  t h o s e  o f  t h e  M-S 
m o d e l ,  and  t h i s  w ould  b e  t h e  c a s e  e v e n  i f  b o th  m o d e ls  i n d i c a t e d  t h e  
same t h i n g  a b o u t  t h e  im p a c t  o f  m o n e ta ry  c h an g e s  upon  t h e  econom y.
To ex am in e  t h e  p o s s i b i l i t y  t h a t  t h e  m u l t i p l i e r s  o f  t h e  two 
m ode ls  c o n v e y  s i m i l a r  i n f o r m a t i o n  a s  t o  t h e  im p a c t  o f  m o n e ta ry  
ch an g e s  on econom ic  a c t i v i t y ,  t h e  a v e r a g e  r e l a t i o n s h i p  be tw een  
c h an g e s  i n  c o n su m p tio n  and  c h an g e s  i n  g r o s s  n a t i o n a l  p r o d u c t  was 
co m p u ted , a s  w e l l  a s  t h e  a v e r a g e  r e l a t i o n s h i p  b e tw e e n  ch an g e s  i n  
M^ and c h a n g e s  i n  M2 - T h e s e  r e l a t i o n s h i p s  can  b e  e x p r e s s e d  as
AC = PxAM2 ( 2 )
f o l l o w s :
AC = a1 . AGNP (3)
and
T h e r e f o r e ,  AC = P 1 AM2  c a n  b e  s t a t e d  a s
a ^  . AGNF = • AM^  o r
AGNF = 3^ . ^ 2  . AMX (5)
a l
C a l c u l a t i n g  a^  and sl^  f o r  t h e  r e g r e s s i o n  p e r i o d  y i e l d s  two
v a l u e s  t o  s u b s t i t u t e  i n  e q u a t i o n  (5) t o  c o n v e r t  t h e  F-M m u l t i p l i e r s
17t o  d im e n s io n s  c o m p a ra b le  t o  t h e  A -J  m u l t i p l i e r s .  F o r  t h e  1 9 4 5 I I I -  
1958IV p e r i o d  t h e  v a l u e s  f o r  a^  and  w e re  .8 1  and 2 .1 7  r e s p e c t i v e l y .  
S u b s t i t u t i n g  t h o s e  v a l u e s  i n  e q u a t i o n  (5) and  m u l t i p l y i n g  b y  t h e  
P ' s  c a l c u l a t e d  u s i n g  t h e  F-M m odel [show n i n  column (2) o f  T a b le  10] 
gave  a  t o t a l  m u l t i p l i e r  o f  1 . 4 1 .  A lth o u g h  t h i s  c o n v e r s io n  d id  v e ry  
l i t t l e  t o  e l i m i n a t e  t h e  d i f f e r e n c e s  i n  t h e  F-M and A -J  t o t a l  m u l t i ­
p l i e r s ,  t h e  c o n v e r s io n  f o r  t h e  1 9 5 2 I - 1 9 6 8 I I  p e r i o d  [ u s i n g  t h e  
m u l t i p l i e r s  shown i n  colum n (3 )  o f  T a b le  10] y i e l d e d  a  F-M t o t a l  
m u l t i p l i e r  o f  6 ,0 9  w h ic h  was c l o s e  t o  t h e  6 .4 5  c a l c u l a t e d  b y  A -J .
T h is  s u g g e s t s  t h a t  f o r  t h e  1 9 5 2 I -1 9 6 8 I I  p e r i o d ,  much o f  t h e
^ T h e  r e l a t i o n s h i p s  e x p r e s s e d  i n  e q u a t i o n s  (3) and (4) s h o u ld  
n o t  b e  c o n s t r u e d  a s  b e h a v i o r a l  r e l a t i o n s h i p s .  A b e h a v i o r a l  r e l a t i o n ­
s h ip  b e tw e e n  t h e  two s e t s  o f  v a r i a b l e s  may e x i s t ,  b u t  t h a t  p a r t i c u l a r  
p ro b lem  i s  n o t  p a r t  o f  t h e  p r e s e n t  s t u d y .  R a t h e r ,  t h e  e q u a t i o n s  
s im p ly  r e p r e s e n t  an  a l g e b r a i c  e x p r e s s i o n  u s e f u l  f o r  c o m p a r a t iv e  
p u r p o s e s .
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d i f f e r e n c e  i n  t h e  t o t a l  m u l t i p l i e r s  i s  due  t o  d i f f e r e n t  m a g n i tu d e s  
o f  t h e  d e p e n d e n t  and m o n e ta ry  v a r i a b l e s  u s e d .
A l th o u g h  u s i n g  m o n e ta ry  and d e p e n d e n t  v a r i a b l e s  o f  d i f f e r e n t  
m a g n i tu d e s  " e x p la i n e d "  much o f  t h e  v a r i a t i o n  i n  t h e  t o t a l  m u l t i p l i e r s  
o f  t h e  two m o d e ls ,  e s p e c i a l l y  f o r  t h e  19521-196811 p e r i o d ,  t h e  
" a v e r a g e  r e l a t i o n s h i p "  m ethod d e s c r i b e d  i s  a t  b e s t  a  q u e s t i o n a b l e  
p r o c e d u r e  and g iv e s  no  i n d i c a t i o n  o f  w h ich  o f  t h e  two v a r i a b l e s  i n ­
v o lv e d  i n  t h e  c o n v e r s io n  was m ost r e s p o n s i b l e  f o r  n a r r o w in g  t h e  d i f ­
f e r e n c e  i n  t o t a l  m u l t i p l i e r s . The c o n v e r s io n  a l s o  p r o v id e d  no 
i n s i g h t  a s  t o  how t h e  t im e  r e s p o n s e  o f  t h e  t o t a l  m u l t i p l i e r s  was 
a f f e c t e d  by  u s i n g  d i f f e r e n t  d e p e n d e n t  and m o n e ta ry  v a r i a b l e s .  I t  
was t h e r e f o r e  n e c e s s a r y  t o  exam ine t h e  d e p e n d e n t  and  m o n e ta ry  v a r i ­
a b l e s  a s  w e l l  a s  a l l  o t h e r  d i f f e r e n c e s  o f  t h e  two m o d e ls  s e p a r a t e l y  
t o  i s o l a t e  t h e  e f f e c t s  o f  eac h  on t h e  s i z e  and t im e  r e s p o n s e  o f  t h e  
m o n e ta ry  m u l t i p l i e r s .  To do t h i s ,  t h e  F-M model was r e c a l c u l a t e d  
s e v e r a l  t i m e s  w i th  eac h  r e c a l c u l a t i o n  i s o l a t i n g  one  f a c e t  o f  t h e  
F-M m odel t h a t  d i f f e r e d  from  t h e  A -J  m o d e l .
The f i r s t  m o d i f i c a t i o n  made was t o  s u b s t i t u t e  g r o s s  n a t i o n a l  
p r o d u c t  f o r  con su m p tio n  a s  t h e  d e p e n d e n t  v a r i a b l e .  Columns (4) and 
(5) o f  T a b l e  10 show t h e  r e s u l t s  f o r  t h e  1 9 4 5 I I I -1 9 5 8 IV  and 19521- 
1 9 6 8 I I  p e r i o d s  r e s p e c t i v e l y .  Com paring th e  o r i g i n a l  m u l t i p l i e r s ,  
shown i n  colum ns (2) and ( 3 ) ,  w i th  t h e  c o e f f i c i e n t s  shown i n  column 
(4) and (5) i n d i c a t e s  t h a t  t h e  t o t a l  m u l t i p l i e r  i n c r e a s e d  by  an 
a p p r o x im a te  m u l t i p l e  o f  f o u r  { .5 4  t o  2 .0 5 )  f o r  t h e  1 9 4 5 I I I -1 9 5 8 IV  
p e r io d  and  a lm o s t  d o u b le d  (1 .0 5  t o  1 .9 9 )  f o r  t h e  l a t t e r  p e r i o d .
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H owever, t h e  t o t a l  m u l t i p l i e r  was s t i l l  much d i f f e r e n t  f ro m  t h e  A -J  
t o t a l  m u l t i p l i e r  o f  6 .4 5 .  The m o d i f i e d  v e r s i o n  o f  t h e  F-M m odel 
o f f e r e d  l i t t l e  e x p l a n a t i o n  a s  t o  t h e  d i f f e r e n t  d i s t r i b u t e d  im p a c t  
r e c o r d e d  by t h e  A -J  and  F-M m o d e ls .  As F i g u r e  8  show s, e x c e p t  f o r  
t h e  i n i t i a l  p e r i o d ,  t h e  t im e  r e s p o n s e  o f  t h e  o r i g i n a l  F-M m odel was 
c l o s e r - t o  t h e  A -J  m ode l t h a n  was t h e  r e c a l c u l a t e d  F-M m o d e l.
A n o th e r  a l t e r a t i o n  made i n  t h e  F-M m odel was t o  s u b s t i t u t e  M^ 
f o r  M^ [ s e e  T a b le  1 0 ,  columns ( 6 ) and ( 7 ) ] .  W ith  t h i s  v a r i a t i o n ,  
t h e  t o t a l  m u l t i p l i e r  i n c r e a s e d  a p p r o x im a te ly  50% ( .5 4  t o  .73) f o r  
t h e  1945IIX -1958IV  p e r i o d .  Each  q u a r t e r l y  m u l t i p l i e r ,  h o w e v e r ,  i n ­
c r e a s e d  m ore th a n  50%, b u t  t h e  ch an g e  o f  s i g n s  i n  t h r e e  q u a r t e r s  
c a n c e l l e d  much o f  t h e  e f f e c t .  F o r  t h e  1 9 5 2 I - 1 9 6 8 I I  p e r i o d ,  t h e  t o t a l  
m u l t i p l i e r  i n c r e a s e d  f ro m  1 .0 5  to  2 . 7 6 ,  w i t h  o n ly  one m u l t i p l i e r  
c h a n g in g  s i g n s .  T h i s  m o d i f ie d  v e r s i o n  o f  t h e  F-M m odel d r a s t i c a l l y  
a l t e r e d  t h e  d i s t r i b u t e d  im p ac t  o f  m o n e ta ry  a c t i o n s  f o r  t h e  1 9 4 5 I I I -  
1958IV p e r i o d .  F i g u r e  9 i n d i c a t e s ,  how ever ,  t h a t  c h a n g in g  t h e  
m o n e ta ry  v a r i a b l e  f o r  t h i s  p e r i o d  o n ly  i n c r e a s e d  t h e  d i f f e r e n c e s  i n  
t h e  d i s t r i b u t e d  m u l t i p l i e r  im p a c t .  I n  c o n t r a s t ,  f o r  t h e  19521- 
1 9 6 8 I I  p e r i o d ,  t h e  t im e  r e s p o n s e  o f  t h e  two m o d e ls  was v e r y  s i m i l a r  
a f t e r  t h e  i n i t i a l  q u a r t e r .
The t h i r d  t r a n s p o s i t i o n  made i n  t h e  F-M m odel was t o  u s e  t h e  
Almon t e c h n i q u e  t o  e s t i m a t e  c o e f f i c i e n t s  f o r  t h e  m o n e ta ry  v a r i a b l e s  
[ s e e  T a b le  1 0 ,  co lum ns ( 8 ) and (9) 1 . Comparing t h e s e  c o e f f i c i e n t s  
w i t h  t h e  o r i g i n a l  m u l t i p l i e r s ,  shown i n  colum ns (2) and ( 3 ) ,  i n d i ­
c a t e s  t h a t  t h e  i n d i v i d u a l  c o e f f i c i e n t s  o f t e n  changed  s u b s t a n t i a l l y
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F ig u r e  8 
C u m u la tiv e  P e rc e n ta g e  E f f e c t s  
o f  C hanges i n  t h e  M onetary  V a r ia b l e  on 
C on su m p tio n  and  GNP U s in g  th e  A n d e rs e n -J o rd a n  
M odel an d  V a r i a t i o n s  o f  t h e  F rled m an -M eise lm an  M odel
F e r c e n t  110 110 P e r c e n t  
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2 0 - - -20
10 - 10(4 )
- 1 0 - *'-10
-20
- 3 0 . ; -3 0
-4 0
t+ 3
Q u a r te r s  a f t e r  C hanging  
S o u rc e :  C a lc u la te d  from  T a b le  10 th e  M o n e ta ry  V a r ia b le s
N o te : I d e n t i f y i n g  num bers c o rre sp o n d  t o  colum n num bers
o f  T a b le  10
(1 )  A n d e rs e n -J o rd a n  f o r  P e rio d  1 9 5 2 1 -196BI1
(2 )  F ricd m au -M else lm n n  f o r  p e r io d  1 9 4 5 III-1 9 5 8 1 V
(3 ) F ried m an -M o isc lm an  f o r  P e r io d  1 9 5 2 I-1 9 6 8 1 I
(4 ) F rled m an -M cise lin an  u s in g  GNP a s  t h e  d e p e n d e n t 
v a r i a b l e  f o r  P e r io d  1 9 4 5 1 II-1 9 5 8 IV
(5 ) Same o s num ber (4 ) b i.;  f o r  P e r io d  19521-196811
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M ote: I d e n t i f y i n g  num bers c o r re s p o n d  to  colum n num bers
o f  T a b le  10
(1 )  A m lcrscn -Jo rd n n *  f o r  P e r io d  19521-196811
(2 )  F rled m an -M eise lm an  f o r  P e r io d  1 9 4 5 I1 I-1 9 5 8 IV
(3 ) F ried in an -H c ice lm an  f o r  P e r io d  1 9 5 2 I-1 9 6 8 II
(6 )  F rled m an -M eise lm an  u s i n g  Mj (money n a r ro w ly  
d e f in e d )  a s  th e  m o n e ta ry  v a r i a b l e  f o r  P e r io d  
19A 5III-19581V
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( i n  p e r c e n t a g e  t e rm s )  w h i l e  t h e  t o t a l  m u l t i p l i e r  change  was l i t t l e  
o r  n o n e x i s t e n t  f o r  b o t h  t h e  1 9 4 5 I I I -1 9 5 8 IV  and 1 9 5 2 I - 1 9 6 8 I I  p e r i o d s .  
A l th o u g h  t h e  Almon t e c h n i q u e  d id  n o t  s u b s t a n t i a l l y  i n f l u e n c e  t h e  
t o t a l  im p a c t  o f  m o n e ta ry  c h a n g e s ,  i t  d i d  a l t e r  t h e  m e asu re d  d i s t r i ­
b u t i o n  o f  t h e s e  e f f e c t s .  As F i g u r e  10 i n d i c a t e s ,  t h e  Almon t e c h ­
n i q u e  ca u se d  a  s m o o th in g  p r o c e s s  w h ic h  made t h e  d i s t r i b u t e d  im p a c t  
o f  t h e  F-M m odel much c l o s e r  t o  t h a t  o f  t h e  A - J .  I n t e r e s t i n g l y ,  
f o r  b o t h  p e r i o d s  c o n s i d e r e d ,  t h e  e x p l a n a t o r y  power o f  t h e  e q u a t i o n  
w as r e d u c e d  u s i n g  t h e  Almon c o n s t r a i n t .
A l t e r i n g  t h e  F-M m odel by  r e d u c i n g  t h e  number o f  la g g e d  p e r i o d s
fro m  f o u r  t o  t h r e e  d i d  n o t  e x p l a i n  an y  o f  t h e  e x i s t i n g  d i f f e r e n c e s  
o f  t h e  F-M and A -J  m o d e ls .  I n  f a c t ,  a s  a  c o m p a r iso n  o f  colum ns (2)
and (10) o f  T a b le  10 show s, eac h  o f  t h e  c o e f f i c i e n t s  f o r  t h e  1 9 4 5 I I I -
1958IV p e r i o d ,  w i t h  t h e  e x c e p t i o n  o f  t - 1 ,  was re d u c e d  when one la g g e d  
v a r i a b l e  was e l i m i n a t e d .  F o r  t h e  1 9 5 2 I - 1 9 6 8 I I  p e r io d  eac h  c o e f f i ­
c i e n t  was i n c r e a s e d ,  b u t  t h e  t o t a l  m u l t i p l i e r  d e c r e a s e d  when fe w e r  
v a r i a b l e s  w e re  i n c l u d e d  b e c a u s e  t h e  i n c r e a s e  i n  t h e  f o u r  r e m a in in g  
v a r i a b l e s  was n o t  s u f f i c i e n t  t o  c o v e r  t h e  l o s s  o f  t h e  c o e f f i c i e n t  
f o r  t - 4 .  The t im e  im p a c t  o f  m o n e ta ry  a c t i o n s  was a l t e r e d  som ew hat, 
s im p ly  b e c a u s e  t h e  t o t a l  e f f e c t  was now d i s t r i b u t e d  o v e r  few er  p e r i o d s .  
H owever, r e d u c in g  t h e  number, o f  la g g e d  p e r i o d s  was n o t  h e l p f u l  i n  
r e c o n c i l i n g  t h e  d i f f e r e n c e s  i n  t h e  d i s t r i b u t e d  im p a c t  r e c o r d e d  i n  
t h e  two m o d e ls  f o r  e i t h e r  p e r i o d .
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The l a s t  im i t a t i o n  o f  t h e  F-M m odel c o n c e rn e d  t h e  f i s c a l  v a r i -
1 O
a b l e .  °  As i n d i c a t e d  e a r l i e r ,  t h e  F-M m odel d i d  n o t  h a v e  a  f i s c a l  
v a r i a b l e  a s  s u c h ,  b u t  r a t h e r  a n  "au to n o m o u s"  e x p e n d i t u r e  v a r i a b l e  
w h ich  in c lu d e d  a  f i s c a l  com ponen t.  S u b s t i t u t i n g  t h e  h i g h  em ployment 
b u d g e t  s u r p l u s  i n t o  t h e  F-M m odel d id  l i t t l e ,  h o w e v e r ,  t o  r e c o n c i l e  
t h e  two m o d e ls .  A c o m p a r is o n  o f  colum ns (3) and (12) i n d i c a t e s  t h e  
t o t a l  m u l t i p l i e r  i n c r e a s e d  from  1 .0 5  to  1 . 1 3 ,  a  ch an g e  t h a t  does  
n o t  a p p e a r  t o  b e  s i g n i f i c a n t ,  w h i l e  t h e  e x p l a n a t o r y  pow er o f  t h e  
e q u a t i o n  d e c r e a s e d  from  .62  to  .5 7 .  I n  a d d i t i o n ,  t h e  m e a su re d  d i s ­
t r i b u t i o n  o f  m o n e ta ry  e f f e c t s  was n o t  s i g n i f i c a n t l y  a l t e r e d  by 
c h a n g in g  t h e  " f i s c a l "  v a r i a b l e .
I n  summary, t h r e e  f a c t o r s  w ere  im p o r t a n t  i n  e x p l a i n i n g  t h e  d i f ­
f e r e n c e  i n  t h e  s i z e  o f  t h e  m o n e ta ry  m u l t i p l i e r s  o f  t h e  F-M and A -J  
m o d e ls :  ( 1 ) t h e  c h o i c e  o f  t h e  d e p e n d e n t  v a r i a b l e ;  ( 2 ) t h e  c h o i c e  
o f  t h e  m o n e ta ry  v a r i a b l e ;  and (3) t h e  t im e  p e r io d  u s e d .  The d i s ­
t r i b u t i o n  o f  t h e  m o n e ta ry  e f f e c t s  a p p e a r e d  to  b e  i n f l u e n c e d  p r i ­
m a r i l y  by two f a c t o r s  - t h e  c h o i c e  o f  t h e  m o n e ta ry  v a r i a b l e  and t h e  
u s e  o f  t h e  Almon l a g  t e c h n i q u e .  S u b s t i t u t i n g  M^ f o r  M2  d r a s t i c a l l y  
a l t e r e d  t h e  d i s t r i b u t e d  im p ac t  o f  m o n e ta ry  a c t i o n s  b u t  d id  n o t  h e l p  
t o  r e c o n c i l e  t h e  A -J  and F-M m o d e ls .  The Almon t e c h n i q u e ,  h o w ev e r ,  
t e n d e d  to  smooth t h e  l a g  p a t t e r n  o f  t h e  m o n e ta ry  v a r i a b l e  and i n  so
^®For t h i s  p a r t  o f  t h e  r e c o n c i l i a t i o n  o n ly  t h e  1 9 5 2 I - 1 9 6 8 I I  
p e r i o d  was u sed  b e c a u s e  t h e  h ig h  em ployment b u d g e t  s u r p l u s  d a t a  a r e  
u n a v a i l a b l e  p r i o r  t o  1947.
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d o in g  m ade t h e  d i s t r i b u t i o n  o f  m o n e ta ry  e f f e c t s  s i m i l a r  i n  t h e  A -J  
and F-M m o d e l s .
Summary and C o n c lu s io n s
T he o b j e c t i v e  o f  t h i s  c h a p t e r  w as t o  i d e n t i f y  t h o s e  f a c t o r s  
r e s p o n s i b l e  f o r  t h e  d i f f e r e n t  m o n e ta ry  m u l t i p l i e r s  c a l c u l a t e d  u s i n g  
t h e  A - J ,  M -S, L -R , and F-M m o d e ls .  U s in g  t h e  A -J  m o d e l  a s  th e  
s t a n d a r d  o f  c o m p a r is o n ,  e a c h  f e a t u r e  o f  t h e  r e m a in in g  t h r e e  m ode ls  
■which d i f f e r e d  from t h e  " s t a n d a r d 1' was i s o l a t e d  t o  d e t e r m i n e  i t s  
e f f e c t  on  t h e  m o n e ta ry  m u l t i p l i e r s . F o u r  f a c t o r s  w e r e  fo u n d  to  b e  
im p o r t a n t  i n  r e s o l v i n g  d i f f e r e n c e s  i n  t h e  s i z e  o f  t h e  t o t a l  mone­
t a r y  m u l t i p l i e r :  ( 1 ) t h e  t im e  p e r i o d  u s e d  f o r  t h e  a n a l y s i s ;  ( 2 ) t h e
i n c l u s i o n  o f  a  f i s c a l  v a r i a b l e  i n  t h e  r e g r e s s i o n s ;  (3 )  t h e  c h o ic e  o f  
d e p e n d e n t  and m o n e ta ry  v a r i a b l e s ;  and  (4 )  t h e  t e c h n i q u e  u se d  f o r  
e s t i m a t i n g  la g g e d  c o e f f i c i e n t s .
The s i n g l e  m o s t  im p o r t a n t  e l e m e n t  a c c o u n ta b l e  f o r  t h e  s i z e  
d i f f e r e n t i a l  i n  t h e  m o n e ta ry  m u l t i p l i e r s  was th e  t im e  p e r i o d  s e l e c t e d .  
T h is  f i n d i n g  im p l ie d  t h a t  t h e  m oney-incom e r e l a t i o n s h i p  may be u n ­
s t a b l e .  I f ,  how ever ,  t h e  r e l a t i o n s h i p  changed  g r a d u a l l y ,  s i n g l e ­
e q u a t i o n  m odels  w ould  s t i l l  be  u s e f u l  f o r  p r e d i c t i o n s  a s  lo n g  as  
t h e  p a r a m e t e r s  w ere  e s t i m a t e d  from  r e l a t i v e l y  s h o r t  r e g r e s s i o n  
p e r i o d s .
The i n c l u s i o n  o r  o m is s io n  o f  a  f i s c a l  v a r i a b l e  a l s o  i n f l u e n c e d  
th e  s i z e  o f  th e  m o n e ta ry  m u l t i p l i e r s .  The a d d i t i o n  o f  t h e  h ig h
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em ploym ent b u d g e t  s u r p l u s  t o  t h e  M-S m ode l i n c r e a s e d  th e  t o t a l  m u l­
t i p l i e r .  H owever, s u b s t i t u t i n g  t h e  h ig h  em ployment b u d g e t  s u r p l u s  
f o r  f e d e r a l  gov ern m en t p u r c h a s e s  o f  goods and  s e r v i c e s  i n  t h e  L-R 
m odel o r  "au tonom ous"  e x p e n d i t u r e s  i n  t h e  F-M m odel had l i t t l e  e f f e c t  
on t h e  t o t a l  m u l t i p l i e r .  T h re e  c o n c l u s i o n s  c a n  b e  drawn f ro m  t h e s e  
f i n d i n g s ;  f i r s t ,  t h e  s i z e  o f  t h e  m o n e ta ry  m u l t i p l i e r  i s  i n f l u e n c e d  
by  t h e  i n c l u s i o n  o f  a  f i s c a l  v a r i a b l e  i n  t h e  r e g r e s s i o n  m o d e l ;  
s e c o n d ,  a l t e r n a t i v e  v a r i a b l e s  s e l e c t e d  t o  r e p r e s e n t  f i s c a l  a c t i o n s  
a p p e a r  t o  i n c r e a s e  t h e  m o n e ta ry  m u l t i p l i e r s  i n  a  s i m i l a r  way; and 
t h i r d ,  s i n c e  t h e  m o n e ta ry  m u l t i p l i e r s  i n c r e a s e d  i n  s i z e  w hen a  f i s c a l  
v a r i a b l e  i s  i n c l u d e d  i n  t h e  m o d e l s , t h i s  s u g g e s t s  t h a t  some p a r t  o f  
governm en t e x p e n d i t u r e s  a r e  f i n a n c e d  by m o n e ta ry  e x p a n s io n .
A t h i r d  f a c t o r  t h a t  i n f l u e n c e s  t h e  s i z e  o f  t h e  m o n e ta ry  m u l t i ­
p l i e r  i s  t h e  c h o ic e  o f  d e p e n d e n t  and m o n e ta ry  v a r i a b l e s  u se d  i n  th e  
r e g r e s s i o n .  D i f f e r e n t  m u l t i p l i e r s  a r e  i n e v i t a b l e  when a  v a r i a b l e  
o f  one m a g n i tu d e  i s  s u b s t i t u t e d  f o r  one  w i th  a  d i f f e r e n t  m a g n i tu d e  
ev en  i f  t h e  new v a r i a b l e  i s  a  l i n e a r  t r a n s f o r m a t i o n  o f  t h e  f o r m e r .
The t e c h n i q u e  u s e d  f o r  e s t i m a t i n g  la g g e d  c o e f f i c i e n t s  was t h e  f o u r t h  
f a c t o r  a f f e c t i n g  t h e  s i z e  o f  t h e  m o n e ta ry  m u l t i p l i e r .  The Almon 
t e c h n i q u e  te n d e d  t o  sm ooth t h e  l a g  d i s t r i b u t i o n .  I f  t h e  sm o o th in g  
p r o c e s s  changed t h e  s i g n s  o f  la g g e d  v a r i a b l e s ,  i t  u s u a l l y  changed  
t h e  t o t a l  m u l t i p l i e r .
The t im e  d i s t r i b u t e d  im p a c t  o f  t h e  t o t a l  m u l t i p l i e r  was p r i ­
m a r i l y  a f f e c t e d  by  t h r e e  f a c t o r s :  t h e  t e c h n i q u e  u s e d  f o r  e s t i m a t i n g
la g g e d  c o e f f i c i e n t s ;  t h e  s e a s o n a l  a d j u s t m e n t  p r o c e d u r e s ;  and th e
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c h o i c e  o f  t h e  m o n e ta ry  v a r i a b l e .  The m o d e ls  exam ined  i n  t h i s  c h a p ­
t e r  u s e d  one  o f  two p r o c e d u r e s  f o r  c a l c u l a t i n g  la g g e d  c o e f f i c i e n t s  -  
t h e  Almon t e c h n i q u e  (A -J and M-S) o r  an  u n c o n s t r a i n e d  l a g  s t r u c t u r e  
w h ich  a l lo w e d  t h e  v a r i a b l e  t o  re m a in  " f r e e "  t o  assum e any  v a l u e  
d i c t a t e d  by t h e  d a t a  (L-R and  F -M ). C o e f f i c i e n t s  c a l c u l a t e d  u s i n g  
t h e  l a t t e r  p r o c e d u r e  had  a  v e r y  uneven  p a t t e r n ,  o f t e n  f l u c t u a t i n g  
f ro m  p o s i t i v e  t o  n e g a t i v e .  The Almon t e c h n i q u e  te n d e d  t o  sm ooth 
t h e  l a g  p a t t e r n  and changed t h e  m e asu re d  t im e  r e s p o n s e  of t h e  t o t a l  
m o n e ta ry  m u l t i p l i e r .
When dummy v a r i a b l e s  w e re  u sed  t o  d e s e a s o n a l i z e  d a t a  (L -R ) , 
t h e  t o t a l  m u l t i p l i e r  e f f e c t  was a c h ie v e d  v e r y  q u i c k l y  (ev en  when 
t h e  Almon t e c h n i q u e  was u s e d ) . C o e f f i c i e n t s  f o r  t h e  la g g e d  v a r i ­
a b l e s  f l u c t u a t e d  be tw een  p o s i t i v e  and  n e g a t i v e ,  c a n c e l l i n g  th e  
la g g e d  e f f e c t s .  When p r e v i o u s l y  a d j u s t e d  d a t a  w e re  u sed  ( i . e .  by 
t h e  c o l l e c t i n g  agency )  t h e  d i s t r i b u t e d  im p a c t  o f  t h e  t o t a l  m u l t i ­
p l i e r  was s i g n i f i c a n t l y  a l t e r e d ,  a l l o w i n g  t h e  t o t a l  m u l t i p l i e r  t o  
b e  s p r e a d  r a t h e r  e v e n ly  o v e r  s e v e r a l  q u a r t e r s .
The c h o i c e  o f  m o n e ta ry  v a r i a b l e s  u sed  i n  t h e  r e g r e s s i o n s  a l s o  
a f f e c t e d  t h e  d i s t r i b u t e d  im p a c t  o f  t h e  t o t a l  m u l t i p l i e r s .  T h i s ,  o f  
c o u r s e ,  would b e  e x p e c te d ,  s i n c e  i t  i s  u n l i k e l y  t h a t  two v a r i a b l e s  
w i l l  move i n  e x a c t  p a r a l l e l  f a s h i o n .  I t  w ould  b e  e x p e c te d  t h a t  move­
m en ts  i n  one m o n e ta ry  v a r i a b l e  m ig h t  p r e c e d e  o r  l a g  b e h in d  a n o t h e r ,  
even  though  t h e i r  t r e n d  r a t e s  a r e  s i m i l a r .
The r e c o n c i l i a t i o n  o f  t h e  m o d e ls  d i s c u s s e d  i n  t h i s  c h a p t e r  i n ­
d i c a t e s  s e v e r a l  a s p e c t s  o f  s i n g l e - e q u a t i o n  m o d e ls  t h a t  need  f u r t h e r
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r e s e a r c h .  The f o l l o w i n g  c h a p t e r ,  t h e r e f o r e ,  w i l l  d e v e lo p  a  s i n g l e ­
e q u a t i o n  m ode l t o  exam ine t h e  r e l i a b i l i t y  o f  v a r i o u s  m o n e ta ry  v a r i ­
a b l e s  i n  p r e d i c t i n g  c h an g e s  i n  econom ic a c t i v i t y .  A l t e r n a t i v e  l a g  
s t r u c t u r e s ,  s e a s o n a l  a d j u s t m e n t  p r o c e d u r e s ,  and t h e  i n c l u s i o n  o f  a  
f i s c a l  v a r i a b l e  w i l l  a l s o  b e  ex am ined .
CHAPTER IV
AN EXAMINATION OF THE ABILITY OF VARIOUS 
MONETARY VARIABLES TO PREDICT ECONOMIC ACTIVITY
C o n t r o v e r s y  o v e r  t h e  u s e f u l n e s s  o f  s i n g l e  e q u a t i o n  m o d e ls  (such  
a s  t h o s e  d i s c u s s e d  i n  t h e  p r e v i o u s  two c h a p t e r s )  i s  s c a t t e r e d  th r o u g h ­
o u t  t h e  econom ic l i t e r a t u r e  o f  r e c e n t  y e a r s . ^  Some o f  t h e  p a r t i c i ­
p a n t s  i n  t h i s  o n -g o in g  d e b a t e  c o n te n d  t h a t  s i n g l e - e q u a t i o n  m ode ls  
a r e  u s e f u l  d e v i c e s  f o r  t e s t i n g  econom ic h y p o t h e s e s ,  a s  i l l u s t r a t e d  
by  t h e  F r ied m an -M e ise lm an  m o d e l .  T h i s  m odel was d e v e lo p e d  t o  t e s t  
w h e th e r  t h e  " q u a n t i t y  t h e o r y "  a p p ro a c h  to  income d e t e r m i n a t i o n  was
■^See D avid  E . W. L a i d l e r ,  "The I n f l u e n c e  o f  Money on Economic 
A c t i v i t y  - A S u rv e y  o f  Some C u r r e n t  P r o b le m s ,"  M onetary  T h eo ry  and 
M o n e ta ry  P o l i c y  i n  t h e  1 9 7 0 's , ( e d . )  G. C la y to n ,  J .  C. G i l b e r t  and 
R. S ed g ew ick ,  (London: O xford  U n i v e r s i t y  P r e s s ,  1 9 7 1 ) ,  p p .  7 8 -9 0 ;
A. A. W a l t e r s ,  "The R a d c l i f f e  R e p o r t  -  Ten Y e a rs  A f t e r :  A S u rvey
o f  E m p i r i c a l  E v i d e n c e , "  Money in  B r l t i a n , ( e d . )  D. R. Croome and
H. G. J o h n s o n ,  (London: O xford  U n i v e r s i t y  P r e s s ,  1 9 7 0 ) ,  p p .  4 4 -5 1 ;
M i l t o n  F r ied m an  and D avid  M e ise lm an ,  "The R e l a t i v e  S t a b i l i t y  o f  Mone­
t a r y  V e l o c i t y  and t h e  I n v e s tm e n t  M u l t i p l i e r  i n  t h e  U n i te d  S t a t e s ,  
1 8 9 7 -1 9 5 8 ,"  i n  S t a b i l i z a t i o n  P o l i c i e s  f o r  t h e  Commission on Money 
and C r e d i t ,  (Englewood C l i f f s :  P r e n t i c e - H a l l , I n c . ,  1 9 6 3 ) ,  p p .  165-
268; F ra n c o  M o d i g l i a n i ,  "M one ta ry  P o l i c y  and C onsum ption : L in k a g e s
V ia  I n t e r e s t  R a te  and W e a lth  E f f e c t s  i n  t h e  FMP M o d e l ,"  i n  Consumer 
S p e n d in g  and M o n e ta ry  P o l i c y : The L i n k a g e s , (B o s to n :  F e d e r a l  Re­
s e r v e  Bank o f  B o s to n ,  1971) , pp . 5 9 -7 4 ;  A l b e r t  Ando and F ran co  
M o d i g l i a n i ,  "The R e l a t i v e  S t a b i l i t y  o f  M o n e ta ry  V e l o c i t y  and th e  
I n v e s tm e n t  M u l t i p l i e r , "  A m erican  Econom ic R ev iew , (S e p te m b e r ,  1 9 6 5 ) ,  
p p .  7 1 6 -2 8 ;  t h e  Bank o f  E n g la n d ,  "The I m p o r ta n c e  o f  M oney,"  R ead ings  
i n  B r i t i s h  M oneta ry  E c o n o m ic s , ( e d . )  H. G. J o h n s o n ,  e t .  a l . ,  (London: 
O xford  U n i v e r s i t y  P r e s s ,  1 9 7 2 ) ,  p p .  8 - 4 3 ;  D onald  H e s t e r ,  "Keynes 
and t h e  Q u a n t i t y  T heo ry :  A Comment on  t h e  F r ied m an -M e ise lm an  CMC
P a p e r , "  Review o f  Econom ics and S t a t i s t i c s  (November, 1 9 6 4 ) ,  pp . 
3 6 4 -7 6 .
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e m p i r i c a l l y  m ore  m e a n in g fu l  t h a n  t h e  K e y n e s ia n  "autonom ous e x p e n d i ­
t u r e "  a p p ro a c h .  However, t h e  u s e  o f  s i n g l e - e q u a t i o n  m ode ls  f o r  
s u c h  p u rp o s e s  i s  n o t  g e n e r a l l y  a c c e p t e d .  The o n ly  g e n e r a l l y  a c c e p ­
t a b l e  u s e  o f  s i n g l e - e q u a t i o n  m o d e ls  i s  to  " e s t a b l i s h  e m p i r i c a l  
r e g u l a r i t i e s "  w h ic h  can  th e n  b e  u se d  i n  f o r e c a s t i n g  and p o l i c y  d e ­
c i s i o n s .  T h i s  a p p r o a c h ,  i l l u s t r a t e d  by t h e  A n d e r s e n - J o r d a n ,  L a f f e r -  
R a n so n ,  and M eise lm an -S im p so n  s t u d i e s ,  p r o v i d e s  g e n e r a l  i n d i c a t i o n s  
a b o u t  t h e  s t r e n g t h  and p r e d i c t a b i l i t y  o f  r e l a t i o n s h i p s  b e tw e e n  v a r i ­
a b l e s .  The p u r p o s e  o f  t h e s e  m ode ls  was n o t  t o  t e s t  some u n d e r l y i n g  
t h e o r y  o r  h y p o t h e s i s  a b o u t  econom ic b e h a v i o r  p e r  s e . R a t h e r ,  t h e y  
s im p ly  showed t h e  r e l a t i o n s h i p s  e x i s t i n g  b e tw e e n  k ey  econom ic 
v a r i a b l e s .
C h a p te r  I I I  showed t h a t  t h e  e v id e n c e  f ro m  t h e s e  m ode ls  i n d i ­
c a t e s  a v e r y  im p o r t a n t  a s s o c i a t i o n  be tw een  money (M^) and g r o s s  
n a t i o n a l  p r o d u c t .  These m o d e ls  do n o t  p ro v e  c a u s a t i o n ,  b u t  t h i s
e v i d e n c e ,  c o u p le d  w i th  r e c e n t  e v id e n c e  from  l a r g e  s c a l e  e c o n o m e t r i c
2  3m o d e ls  and t h e  F r ie d m a n -S c h w a r tz  N a t i o n a l  B u re a u  s t u d i e s  (among
o t h e r s )  ten d  t o  s u b s t a n t i a t e  an  i n c r e a s i n g l y  p ro m in e n t  v ie w  t h a t
See f o r  ex am p le ,  F r a n k  deLeeuw and Edward G ra m lic h ,  "The 
F e d e r a l  R e s e rv e  - MIT E c o n o m e tr ic  M o d e l,"  F e d e r a l  R e se rv e  B u l l e t i n , 
( J a n u a r y ,  1 9 6 8 ) ,  p p .  1 1 -4 0 ;  F r a n k  deLeeuw and Edward G r a m l i c h ,  "The 
C h an n e ls  o f  M o n e ta ry  P o l i c y , "  ( J u n e ,  1 9 6 9 ) ,  p p .  4 7 2 -9 2 .
^M ilton  F r ied m an  and Anna S c h w a r tz ,  A M o n e ta ry  H i s t o r y  o f  t h e  
U n i te d  S t a t e s  1 8 6 7 -1 9 6 0 , ( P r i n c e t o n ,  N . J . :  N a t i o n a l  B u reau  o f  E co­
nom ic  R e s e a rc h ,  196 3 ) ;  M i l t o n  F riedm an  and Anna S c h w a r tz ,  "Money 
and  B u s in e s s  C y c l e s , "  Review o f  Economics and  S t a t i s t i c s , ( F e b r u a r y ,  
1963 S u p p le m e n t ) , pp . 3 2 -6 4 ,
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c h an g e s  i n  t h e  money s u p p ly  h a v e  im p o r t a n t  i n f l u e n c e s  on b r o a d  mea­
s u r e s  o f  econom ic a c t i v i t y  su ch  a s  t o t a l  s p e n d in g ,  em ploym en t,  and 
p r i c e s . ^  L ik e w is e ,  ag re e m e n t  i s  r a t h e r  u n i f o r m  t h a t  t h e  a c t i o n s  o f  
t h e  m o n e ta ry  a u t h o r i t i e s  th r o u g h  open  m a rk e t  o p e r a t i o n s  i n f l u e n c e  
c h a n g e s  i n  t h e  money s u p p ly  and  o t h e r  m o n e ta ry  a g g r e g a t e s .
R e c o g n iz in g  t h a t  money and m o n e ta ry  a g g r e g a t e s  may i n f l u e n c e  
econom ic a c t i v i t y ,  F e d e r a l  R e s e rv e  o p e r a t i o n s  i n  r e c e n t  y e a r s  h av e  
c o n c e n t r a t e d  on c o n t r o l l i n g  o n e  o r  more m o n e ta ry  a g g r e g a t e s  w h i l e  
d o w ngrad ing  th e  more t r a d i t i o n a l  o p e r a t i n g  t a r g e t s  o f  i n t e r e s t  r a t e s  
and money m a rk e t  c o n d i t i o n s .  T h i s  change  i n  em p h as is  was f i r s t  
a p p a r e n t  i n  1966 when t h e  " p r o v i s o "  c l a u s e  was in t r o d u c e d  i n t o  t h e  
p o l i c y  d i r e c t i v e  d r a f t e d  by th e  F e d e r a l  Open M ark e t  C o m m ittee .  The 
c l a u s e  " . . .  was d e s ig n e d  t o  p e r m i t  t h e  m anager t o  m o d ify  d a y - t o - d a y  
o p e r a t i o n s  i f  c u m u la t iv e  e v id e n c e  o f  an  u n d e s i r a b l y  r a p i d  e x p a n s io n
C
o f  c r e d i t  d e v e lo p e d  d u r in g  t h e  i n t e r v a l  b e tw e e n  co m m it tee  m e e t i n g s . "  
I n '  e a r l y  1970 , m o n e ta ry  a g g r e g a t e s  w ere  g iv e n  a d d i t i o n a l  e m p h a s is  
c u l m in a t in g  w i th  th e  d i r e c t i v e  a d o p te d  March 10 , w h ich  p l a c e d  money
^ T h is  s t a t e m e n t  i s  n o t  i n t e n d e d  t o  im p ly  t h a t  t h e r e  i s  g e n e r a l  
a g re e m e n t  a s  t o  t h e  " d e g r e e "  o f  im p o r ta n c e  p l a c e d  on t h e  c r e a t i o n  o f  
money and i t s  i n f l u e n c e  on econom ic  a c t i v i t y .  F o r  a  r e c e n t  summary 
o f  t h i s  o n -g o in g  d e b a te  s e e  L e o n a l l  C. A n d e r s e n ,  "The S t a t e  o f  th e  
M o n e t a r i s t  D e b a te ,"  R ev iew , F e d e r a l  R e s e rv e  Bank o f  S t .  L o u i s ,  
(S e p te m b e r ,  1 9 7 3 ) ,  pp . 2 - 8 ,
5]ioard o f  G overno rs  o f  t h e  F e d e r a l  R e s e rv e  S y s tem , A n n u a l R e p o r t , 
1 9 6 6 , (W ash in g to n ,  D .C . ,  1 9 6 7 ) ,  p .  219.
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m a rk e t  c o n d i t i o n s  s u b s e r v i e n t  t o  m o n e ta ry  a g g r e g a t e s  and e s t a b l i s h e d  
g ro w th  o b j e c t i v e s  f o r  c e r t a i n  m o n e ta ry  and  c r e d i t  a g g r e g a t e s . ^
T h is  i n c r e a s e d  c o n c e rn  w i th  m o n e ta ry  a g g r e g a t e s  was n o t  w i t h o u t  
o p p o s i t i o n  w i t h i n  t h e  F e d e r a l  R e s e rv e  S y s tem . A num ber o f  o f f i c i a l s  
w i t h i n  th e  S y s tem  h a v e  lo n g  p r o c la im e d  t h e  i n a b i l i t y  o f  t h e  F e d e r a l  
R e s e rv e  t o  c o n t r o l  m o n e ta ry  a g g r e g a t e s  s u f f i c i e n t l y  t o  w a r r a n t  t h e i r  
u s e  a s  o p e r a t i n g  t a r g e t s ,  e v e n  i f  t h e  F e d e r a l  R e s e r v e  d e s i r e d  t o  
u s e  m e a su re s  i n  t h a t  w ay .^  B ecau se  o f  c o n t r o v e r s y  w i t h i n  t h e  F e d ­
e r a l  R e s e r v e ,  t h e  d i f f i c u l t y  i n  t r y i n g  to  c o n t r o l  m o n e ta ry  a g g r e g a t e s  
and t h e  e f f o r t s  t o  gauge  m ore p r e c i s e l y  t h e  i n f l u e n c e  o f  open  m a rk e t
£
°"M o n e ta ry  A g g re g a te s  and Money M a rk e t  C o n d i t i o n s  i n  Open 
M a rk e t  P o l i c y , "  F e d e r a l  R e s e rv e  B u l l e t i n , ( F e b r u a r y ,  1 9 7 1 ) ,  p p .  
7 9 -1 0 4 ;  Board o f  G o v e rn o rs  o f  th e  F e d e r a l  R e s e rv e  S y s te m ,  A nnual 
R e p o r t , 1970 , (W a sh in g to n ,  D .C . ,  1 9 7 1 ) ,  p p .  1 0 6 -1 1 0 .  F o r  a  
d e s c r i p t i o n  o f  t h e  s i g n i f i c a n c e  o f  t h i s  c h a n g e ,  s e e  A r th u r  F .
B u rn s ,  " S ta te m e n t  t o  C o n g r e s s , "  F e d e r a l  R e s e rv e  B u l l e t i n , (A u g u s t ,  
1 9 7 0 ) ,  pp . 6 1 9 -2 6 .
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S ta t e m e n t s  t o  t h i s  e f f e c t  a r e  a b u n d a n t  i n  F e d e r a l  R e s e rv e  
l i t e r a t u r e ,  s p e e c h e s  o f  F e d e r a l  R e s e rv e  o f f i c i a l s ,  and C o n g re s ­
s i o n a l  t e s t im o n y .  Exam ples o f  such  s t a t e m e n t s  can  b e  found i n  
A la n  H olmes, " O p e r a t i o n a l  C o n s t r a i n t s  on  t h e  S t a b i l i z a t i o n  o f  
Money S up p ly  G ro w th ,"  and Sherman J .  M a i s e l ,  " C o n t r o l l i n g  M o n e ta ry  
A g g r e g a t e s , "  i n  C o n t r o l l i n g  M o n e ta ry  A g g r e g a t e s , (B o s to n :  F e d e r a l
R e s e r v e  Bank o f  B o s to n ,  1 9 6 9 ) ,  p p .  6 5 -7 7  and  p p .  1 5 2 -7 4 ;  A lan  R. 
H o lm es, "Open M a rk e t  O p e r a t i o n s  and M o n e ta ry  and C r e d i t  A g g r e g a t e s , "  
M o n th ly  R eview , F e d e r a l  R e s e rv e  Bank o f  New Y o rk ,  ( A p r i l ,  1972) , 
p p .  7 9 -9 4 .  A d i s c u s s i o n  o f  t h e  d e s i r a b i l i t y  o f  o p e r a t i n g  on mone­
t a r y  a g g r e g a t e s  a p p e a r s  i n  Open M ark e t  P o l i c i e s  and O p e r a t i n g  P r o ­
c e d u r e s  - S t a f f  S t u d i e s , (W ash in g to n ,  D .C . :  B oard  o f  G o v e rn o rs
o f  t h e  F e d e r a l  R e s e rv e  S y s tem , 1971) .
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o p e r a t i o n s ,  a t t e n t i o n  h a s  c e n t e r e d  on a  g ro u p  o f  m o n e ta ry  v a r i a b l e s ,  
o f t e n  l a b e l e d  r e s e r v e  a g g r e g a te s .®
Two r e a s o n s  a r e  o f t e n  g iv e n  f o r  d i s t i n g u i s h i n g  b e tw ee n  r e s e r v e  
and  m o n e ta ry  a g g r e g a t e s . The f i r s t  r e a s o n  p e r t a i n s  t o  t h e  r e l i a b i l ­
i t y  and a v a i l a b i l i t y  o f  d a t a .  R e l a t i v e l y  r e l i a b l e  e s t i m a t e s  on t h e  
r e s e r v e  a g g r e g a t e s  can  b e  d e v e lo p e d  w i th  a  l a g  o f  o n ly  one  d a y .  How­
e v e r ,  d a t a  on  t h e  money s t o c k  and o t h e r  m o n e ta ry  a g g r e g a t e s  a r e  n o t  
a v a i l a b l e  f o r  a t  l e a s t  a  week -  m aking  i t  d i f f i c u l t  i f  n o t  im p o s s ib l e  
f o r  u s e  i n  d a i l y  o p e r a t i o n s .  A ls o  when d a t a  on m o n e ta ry  a g g r e g a t e s  
becomes a v a i l a b l e ,  i t  i s  n o t  a s  p r e c i s e  a s  d a t a  f o r  r e s e r v e  a g g r e ­
g a t e s  b e c a u s e  p a r t  o f  t h e  d a t a  m ust b e  e s t i m a t e d . Thus t h e  r e l i ­
a b i l i t y  o f  t h e  d a t a  d e c r e a s e s  b e c a u s e  o f  e r r o r s  i n  t h e  e s t i m a t e s  o f
d a t a  co m p o n en ts ,  c h a n g in g  s e a s o n a l  f a c t o r s ,  and s h o r t - t e r m  i r r e g u l a r  
9m ovem en ts .
The second  r e a s o n  f o r  d i s t i n g u i s h i n g  t h e  two a g g r e g a t e s  i s  t h e  
r e l a t i v e  d e g r e e  o f  i n f l u e n c e  o f  open  m a rk e t  o p e r a t i o n s  on t h e  mone­
t a r y  and r e s e r v e  a g g r e g a t e s .  A lth o u g h  b o th  ty p e s  o f  v a r i a b l e s
^M oneta ry  a g g r e g a t e s  a r e  u s u a l l y  some d e f i n i t i o n  o f  money, such  
as  M i,  M2 , o r  M3 . The Bank C r e d i t  P ro x y  and Bank C r e d i t  a r e  t e c h n i ­
c a l l y  c r e d i t  a g g r e g a t e s  b u t  a r e  o f t e n  g ro u p ed  w i t h  t h e  m o n e ta ry  
a g g r e g a t e s  f o r  a n a l y s i s . R e s e rv e  a g g r e g a t e s  i n c l u d e  such  v a r i a b l e s  
a s  t h e  m o n e ta ry  b a s e ,  unborrow ed  r e s e r v e s ,  t o t a l  bank  r e s e r v e s ,  and 
R .P .D .s  ( r e s e r v e s  a v a i l a b l e  t o  s u p p o r t  p r i v a t e  nonbank  d e p o s i t s ) .  
T h ro u g h o u t  t h i s  c h a p t e r  t h e  te rm  m o n e ta ry  a g g r e g a t e s  w i l l  b e  u se d  
to  i n c l u d e  c r e d i t  a g g r e g a t e s  and t h e  t e r m  m o n e ta ry  v a r i a b l e s  w i l l  
r e f e r  t o  t h e  b ro a d  c a t e g o r y  o f  v a r i a b l e s  t h a t  i n c l u d e s  m o n e ta ry  and 
r e s e r v e  a g g r e g a t e s .
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Lacy H. H un t,  I I I ,  " E v a l u a t i n g  Movement i n  t h e  R e s e rv e  A g g re ­
g a t e s , "  F i n a n c i a l  A n a ly s t s  J o u r n a l , (M ay-June , 1 9 7 3 ) ,  p p .  5 2 -3 .
r e f l e c t  a c t i o n s  t a k e n  by  t h e  F e d e r a l  R e s e r v e ,  T r e a s u r y ,  c o m n e r c ia l  
b a n k s ,  and  t h e  p u b l i c ,  t h e  r e s e r v e  a g g r e g a t e s  can  b e  m ore c l o s e l y  
c o n t r o l l e d  b y  t h e  F e d e r a l  R e s e r v e . ^
From a  t h e o r e t i c a l  p o i n t  o f  v ie w  m ost e c o n o m is t s  co n c e rn e d  
w i t h  t h e  p ro b le m  o f  m o n e ta ry  p o l i c y  b e l i e v e  t h a t  money (u s in g  v a r i o u s  
d e f i n i t i o n s )  i s  a  k e y  v a r i a b l e  i n  d e t e r m in i n g  econom ic  a c t i v i t y .  
H owever, s i n c e  t h e  F e d e r a l  R e s e rv e  f i n d s  i t  e a s i e r  t o  c o n t r o l  r e ­
s e r v e  a g g r e g a t e s  a  num ber o f  s t u d i e s  h a v e  b e e n  u n d e r t a k e n  t o  d e ­
s c r i b e  and m e a su re  t h e  r e l a t i o n s h i p  b e tw e e n  v a r i o u s  r e s e r v e  a g g r e -
11g a t e s  and  m o n e ta ry  a g g r e g a t e s .
l ^ I b i d . ;  s e e  a l s o  F ra n k  E . M o r r i s ,  "R .P.D.fe a s  t h e  T a r g e t , "  i n  
C o n t r o l l i n g  M o n e ta ry  A g g re g a te s  I I ; The Im p le m e n ta t  i o n , (B o s to n :  
F e d e r a l  R e s e r v e  Bank o f  B o s to n ,  1 9 7 2 ) ,  p p .  1 3 - 5 .
^ L e o n a l l  C. A n d e r s e n  and  J e r r y  L .  J o r d a n ,  "The M o n e ta ry  B ase  -  
E x p l a n a t i o n  and A n a l y t i c a l  U s e ,"  R ev iew , F e d e r a l  R e s e rv e  Bank o f  
S t .  L o u i s ,  (A u g u s t ,  1 9 6 8 ) ,  p p .  7 -1 1 ;  J e r r y  L .  J o r d a n ,  "E le m en ts  o f  
Money S to c k  D e t e r m i n a t i o n , "  R ev iew . F e d e r a l  R e s e rv e  Bank o f  S t .  L o u i s ,  
( O c to b e r ,  1 9 6 9 ) ,  p p .  1 0 -9 ;  J a n e  A n d e rs e n  and Thomas M. Humphrey, 
" D e te r m in a te s  o f  Change i n  t h e  Money S to c k :  1 9 6 0 -1 9 7 0 ,"  M onth ly
R ev iew . F e d e r a l  R e s e rv e  Bank o f  R ichm ond, (M arch , 1 9 7 2 ) ,  p p .  2 - 8 ;
F ra n k  F .  M o r r i s ,  "R .P .D . 's  a s  t h e  T a r g e t , "  oj>. c i t . ,  p p .  9 -2 6 ;  A l b e r t  
E .  B u r g e r ,  "Money S to c k  C o n t r o l , "  i n  C o n t r o l l i n g  M o n e ta ry  A g g re g a te s  
I I : The Im p le m e n ta t  i o n , (B o s to n :  F e d e r a l  R e s e rv e  Bank o f  B o s to n ,
1 9 7 2 ) ,  p p .  3 3 -5 5 ;  Jam es L . P i e r c e  and Thomas D. Thompson, "Some 
I s s u e s  i n  C o n t r o l l i n g  t h e  S to c k  o f  M oney ,"  i n  C o n t r o l l i n g  M o n e ta ry  
A g g r e g a te s  I I :  The I m p l e m e n t a t i o n , (B o s to n :  F e d e r a l  R e se rv e  Bank
o f  B o s to n ,  1 9 7 2 ) ,  p p .  1 1 5 -3 6 ;  L acy  H. H u n t,  I I ,  " E v a l u a t i n g  Movement 
i n  t h e  R e s e r v e  A g g r e g a t e s , "  o £ .  c i t . . p p .  5 2 -6 3 ;  J o h n  D. R ea ,
" S o u rc e s  o f  Money Growth i n  1970 and 1 9 7 1 ,"  M on th ly  R ev iew , F e d e r a l  
R e se rv e  Bank o f  K ansas  C i t y ,  ( J u l y / A u g u s t , 1 9 7 2 ) ,  p p .  3 -1 3 ;  C h a r l o t t e  
E .  R u e b l in g ,  " R . P . D . ' s  and O th e r  R e s e rv e  O p e r a t i n g  T a r g e t s , "  R ev iew . 
F e d e r a l  R e s e rv e  Bank o f  S t .  L o u i s ,  (A u g u s t ,  1 9 7 2 ) ,  p p .  2 -7 ;  W i l l i a m  
N. Cox I I I ,  " C o n t r o l l i n g  Money w i t h  Bank R e s e r v e s , "  The M onth ly  Re­
v ie w .  F e d e r a l  R e s e rv e  Bank o f  A t l a n t a ,  ( A p r i l ,  1 9 7 3 ) ,  p p .  5 5 -9 .
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T h is  s tu d y  w i l l  u s e  an  a l t e r n a t e  a p p ro a c h  and exam ine  t h e  
r e l a t i o n s h i p  b e tw e e n  r e s e r v e  a g g r e g a t e s  and econom ic a c t i v i t y  
and  b e tw ee n  m o n e ta ry  a g g r e g a t e s  and econom ic  a c t i v i t y .  S in c e  t h e  
i n t e n t i o n  i s  t o  m e a su re  r e l a t i o n s h i p s ,  r a t h e r  t h a n  to  t e s t  a  t h e o r y ,  
t h e  s i n g l e - e q u a t i o n  a p p ro a c h  i s  an  a p p r o p r i a t e  p r o c e d u r e .  S p e c i ­
f i c a l l y ,  t h e  o b j e c t i v e  o f  t h i s  c h a p t e r  i s  t o  u s e  s i n g l e - e q u a t i o n  
m o d e ls  t o  d e t e r m in e :
1 . how r e l i a b l e  a r e  c h a n g e s  i n  v a r i o u s  m o n e ta ry  a g g r e g a t e s  
and  r e s e r v e  a g g r e g a t e s  i n  p r e d i c t i n g  ch a n g e s  i n  econom ic  a c t i v i t y ;
2 . w h a t  t y p e  o f  l a g  s t r u c t u r e  (among s e v e r a l  a l t e r n a t i v e s )  
i s  e m p i r i c a l l y  m ore c o n s i s t e n t  w i t h  t h e  o b s e rv e d  r e l a t i o n s h i p  b e ­
tw een  v a r i o u s  m o n e ta ry  v a r i a b l e s  and  c h an g e s  i n  econom ic  a c t i v i t y ;
3 . w ha t e f f e c t  t h e  s e a s o n a l  a d j u s t m e n t  p r o c e d u r e  h a s  on:
(a)  t h e  p r e d i c t i v e  a b i l i t y  o f  t h e  v a r i o u s  m o n e ta ry  v a r i a b l e s ,  (b) 
t h e  c h o i c e  o f  l a g  s t r u c t u r e  w h ic h  b e s t  f i t s  t h e  r e l a t i o n s h i p  b e ­
tw een  t h e  m o n e ta ry  v a r i a b l e  and  econom ic a c t i v i t y ,  and (c )  t h e  
s i z e  o f  m o n e ta ry  m u l t i p l i e r s ;  and
4 .  w h a t  e f f e c t  t h e  i n c l u s i o n  o f  a  f i s c a l  v a r i a b l e  h as  on 
(a )  t h e  p r e d i c t i v e  a b i l i t y  o f  v a r i o u s  m o n e ta ry  v a r i a b l e s , (b) t h e  
c h o i c e  o f  t h e  b e s t  l a g  s t r u c t u r e ,  and (c )  t h e  s i z e  o f  t h e  m o n e ta ry  
m u l t i p l i e r s .
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D ata
To a c h i e v e  t h e  o b j e c t i v e  o f  t h i s  c h a p t e r ,  f r e q u e n t l y  u sed  
m e a s u re s  o f  econom ic  a c t i v i t y ,  m o n e ta ry  v a r i a b l e s ,  and f i s c a l  
a c t i o n s  w ere  u s e d .  A l l  d a t a  w ere  q u a r t e r l y  f i g u r e s  w i t h  t h e  
f lo w  v a r i a b l e s  s t a t e d  a t  a n n u a l  r a t e s  f o r  t h e  p e r i o d  1 9 6 2 I-1 9 7 2 IV ,
Econom ic A c t i v i t y
T o t a l  s p e n d in g  f o r  f i n a l  goods and  s e r v i c e s  ( g r o s s  n a t i o n a l  
p r o d u c t )  a t  c u r r e n t  p r i c e s  was u s e d  a s  t h e  m e a su re  o f  econom ic 
a c t i v i t y  s i n c e  i t  a p p e a r s  t o  be t h e  m o s t  c o m p re h e n s iv e  m e a s u re .
T he s o u r c e  o f  t h e  d a t a  was t h e  " N a t i o n a l  Income and  P r o d u c t  
A c c o u n ts "  p u b l i s h e d  by  t h e  D ep a r tm en t o f  Commerce i n  t h e  S u rv ey  
o f  C u r r e n t  B u s i n e s s .
M o n e ta ry  V a r i a b l e s
N in e  d i f f e r e n t  m o n e ta ry  v a r i a b l e s  w e re  r e g r e s s e d  a g a i n s t  g r o s s  
n a t i o n a l  p r o d u c t .  The f o l l o w i n g  i s  a  l i s t  and a  d e f i n i t i o n  o f  t h e  
m o n e ta ry  v a r i a b l e s  u s e d :
= A v e ra g e  o f  d a i l y  f i g u r e s  f o r  (a )  demand d e p o s i t s  o f  
co m m erc ia l  b a n k s  o t h e r  t h a n  d o m e s t ic  i n t e r b a n k  and U .S .  g overnm en t 
d e p o s i t s ,  l e s s  c a s h  i t e m s  in  t h e  p r o c e s s  o f  c o l l e c t i o n  and F e d e r a l  
R e s e r v e  f l o a t ;  (b) f o r e i g n  demand b a l a n c e s  a t  F e d e r a l  R e s e rv e  Banks; 
and  (c) c u r r e n c y  o u t s i d e  t h e  T r e a s u r y ,  F e d e r a l  R e s e rv e  B an k s ,  and 
v a u l t s  o f  c o m m erc ia l  b a n k s ;
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= A v e ra g e  o f  d a i l y  f i g u r e s  f o r  M^ p l u s  com m erc ia l  b an k
s a v in g s  d e p o s i t s ,  t im e  d e p o s i t s  open a c c o u n t ,  and t im e  c e r t i f i -
/
c a t e s  o t h e r  t h a n  n e g o t i a b l e  c e r t i f i c a t e s  o f  d e p o s i t  o f  $1 0 0 , 0 0 0  
o f  l a r g e  w e e k ly  r e p o r t i n g  b a n k s ;
M3  = M2  p lu s  t h e  a v e r a g e  o f  t h e  b e g i n n i n g  and e n d - o f - t h e  month 
f i g u r e s  f o r  d e p o s i t s  o f  m u tu a l  s a v in g s  b a n k s  and f o r  s a v in g s  c a p i ­
t a l  o f  s a v in g s  and lo a n  a s s o c i a t i o n s ;
Bank C r e d i t  = T o t a l  l o a n s  and i n v e s t m e n t s  a t  a l l  co m m erc ia l  
b an k s  a d j u s t e d  to  e x c lu d e  d o m e s t ic  c o m m e rc ia l  i n t e r b a n k  l o a n s ;
Bank C r e d i t  P roxy  = T o t a l  d e p o s i t s  i n  member b an k s  s u b j e c t  
t o  r e s e r v e  r e q u i r e m e n t s ,  p l u s  E u r o - d o l l a r  b o r r o w in g s ,  b a n k - r e l a t e d  
co m m erc ia l  p a p e r ,  and c e r t a i n  o th e r  n o n d e p e n d e n t  i t e m s ;
M o n e ta ry  B ase  = Member bank d e p o s i t s  a t  t h e  F e d e r a l  R e s e rv e  
p l u s  c u r r e n c y  h e l d  by  b a n k s  p l u s  c u r r e n c y  h e l d  by t h e  p u b l i c ;
Member Bank R e s e rv e s  = Member bank d e p o s i t s  a t  t h e  F e d e r a l  
R e se rv e  p l u s  c u r r e n c y  h e l d  b y  member b a n k s ;
Non-Borrowed R e s e r v e s  = Member bank  r e s e r v e s  m inus r e s e r v e s  
borrow ed  from  t h e  F e d e r a l  R e s e rv e ;
R . P . D . ' s  = " R e s e rv e s  a v a i l a b l e  t o  s u p p o r t  p r i v a t e  nonbank  
d e p o s i t s "  d e f in e d  a s  ( 1 ) r e q u i r e d  r e s e r v e s  f o r  (a )  p r i v a t e  demand 
d e p o s i t s ,  (b) t o t a l  t im e  and  s a v in g s  d e p o s i t s ,  and (c)  n o n d e p o s i t  
s o u r c e s  s u b j e c t  to  r e s e r v e  r e q u i r e m e n t s ,  and ( 2 ) e x c e s s  r e s e r v e s .  
E x c lu d ed  a r e  r e q u i r e d  r e s e r v e s  f o r  n e t  i n t e r b a n k  and U .S . g o v e rn ­
ment demand d e p o s i t s .
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The s o u r c e s  o f  t h e  d a t a  f o r  t h e  m o n e ta ry  v a r i a b l e s  w e re  t h e  
F e d e r a l  R e s e rv e  B u l l e t i n  and t h e  R e s e a rc h  D e p a r tm e n t  o f  t h e  F e d e r a l  
R e s e r v e  Bank o f  S t .  L o u i s .
F i s c a l  I n d i c a t o r s
The f i s c a l  m e a su re  used  i n  t h e  s t u d y  was t h e  " h ig h -em p lo y m en t  
b u d g e t  s u r p l u s . "  T h i s  m e asu re  i s  an  e s t i m a t e  o f  t h e  n a t i o n a l  income 
a c c o u n t s  b u d g e t  a t  some a r b i t r a r i l y  d e f i n e d  h ig h -e m p lo y m e n t  l e v e l
1*7
o f  econom ic a c t i v i t y .  J  The h ig h -em p lo y m en t  b u d g e t  s u r p l u s  d a t a  
w e re  o b t a in e d  f ro m  t h e  R e s e a rc h  D ep a r tm en t  o f  t h e  F e d e r a l  R e s e rv e  
Bank o f  S t .  L o u i s .
^ A b s e n t  f ro m  t h i s  l i s t  o f  m o n e ta ry  v a r i a b l e s  a r e  f r e e  r e s e r v e s . 
From t h e  m id d le  1 9 5 0 's  t o  1968 f r e e  r e s e r v e s  w e re  p o s s i b l y  t h e  s i n g l e  
m o s t  c l o s e l y  c o n t r o l l e d  t a r g e t  o f  F e d e r a l  R e s e r v e  p o l i c y  a c t i o n s .  
H owever, due  t o  t h e  work o f  B ru n n e r  and M e l t z e r ,  D ewald, and  M eigs ,  
f r e e  r e s e r v e s  h a v e  b e e n  t h o r o u g h l y  d i s c r e d i t e d  a s  a  gauge  o r  i n d i ­
c a t o r  o f  m o n e ta ry  a c t i o n s . I n  t h e  c o u r s e  o f  t h i s  s tu d y  r e g r e s s i o n s  
w e re  e s t i m a t e d  u s i n g  f r e e  r e s e r v e s  a s  t h e  m o n e ta ry  v a r i a b l e . The 
r e s u l t s  w ere  so  c o n s i s t e n t l y  p o o r  t h a t  i t  was d e c id e d  t o  i g n o r e  t h i s  
v a r i a b l e  i n  r e p o r t i n g  t h e  r e s u l t s .  F o r  a  c r i t i c a l  a n a l y s i s  o f  u s in g  
f r e e  r e s e r v e s  a s  a  t a r g e t  v a r i a b l e  s e e  K. B ru n n e r  and A. H. M e l t z e r ,  . 
T he  F e d e r a l  R e se rv e *  s A t ta c h m e n t  t o  t h e  F r e e  R e s e r v e  C o n c e p t : A
S t a f f  A n a l y s i s , R e p o r t  o f  t h e  S u b co m m ittee  on D o m es tic  F i n a n c e ,  
C om m ittee on B an k in g  and C u r r e n c y ,  House o f  R e p r e s e n t a t i v e s ,  8 8 t h  
C o n g re s s ,  2nd s e s s i o n ,  (W ash in g to n  D .C .:  U .S .  G overnm ent p r i n t i n g
O f f i c e ,  1 9 6 4 ) ;  W. G. D ewald, " F r e e  R e s e r v e s ,  T o t a l  R e s e r v e s ,  and 
M one ta ry  C o n t r o l , "  J o u r n a l  o f  P o l i t i c a l  Econom y, ( A p r i l ,  1963) 
p p .  141-53 ; A. J .  M e ig s ,  F r e e  R e s e rv e s  and t h e  Money S u p p l y , (C h ic ag o :  
U n i v e r s i t y  o f  C h ic ag o  P r e s s ,  1 9 6 2 ) .
^ A l t e r n a t i v e  f i s c a l  m e a su re s  w e re  n o t  exam ined  s i n c e  t h e  m a jo r  
c o n c e rn  o f  t h i s  s t u d y  i s  m o n e ta ry  m u l t i p l i e r s .  The r e c o n c i l i a t i o n  
i n  C h a p te r  I I I  show ed, h o w ev e r ,  t h a t  a l t e r n a t i v e  f i s c a l  i n d i c a t o r s  
had l i t t l e  e f f e c t  on t h e  m o n e ta ry  m u l t i p l i e r s .  F o r  a c o m p re h e n s iv e  
d i s c u s s i o n  o f  t h e  t h e o r e t i c a l  and  s t a t i s t i c a l  a s p e c t s  o f  t h e  h ig h -  
employment b u d g e t  s e e  M ic h a e l  E .  L ev y ,  F i s c a l  P o l i c y , C y c le s  and 
G ro w th , N a t i o n a l  I n d u s t r i a l  C o n fe r e n c e  B o a rd ,  S t u d i e s  i n  B u s in e s s  
E conom ics ,  Number 8 1 ,  (New Y ork : The C o n fe r e n c e  B o a rd ,  1 9 6 3 ) .  Two
a r t i c l e s  t h a t  s t r e s s  t h e  u s e  and i n t e r p r e t a t i o n  o f  t h e  h ig h -em p lo y m en t
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R e l a t i o n s h i p s  Among M o n e ta ry  V a r i a b l e s
M oneta ry  B ase
The m o n e ta ry  b a s e ,  a  w i d e l y  m e n t io n e d  r e s e r v e  a g g r e g a t e ,  i s  
o f t e n  r e f e r r e d  t o  a s  " h ig h -p o w e re d  m o n e y ."  I t  i s  d e r i v e d  f ro m  t h e  
c o n s o l i d a t e d  b a l a n c e  s h e e t  o f  t h e  F e d e r a l  R e s e rv e  Banks and T r e a ­
s u r y .  S in c e  t h e  " b a s e "  i s  c o n s t r u c t e d  from  d o u b l e - e n t r y  a c c o u n t s ,  
i t  h a s  an  a s s e t  ( s o u r c e )  s i d e  and a  l i a b i l i t y  (u s e )  s i d e .  The 
s o u r c e  s i d e ,  o f t e n  c a l l e d  t h e  s o u r c e  b a s e , i s  t h e  sum o f  t o t a l  
F e d e r a l  R e s e r v e  C r e d i t ,  t h e  n a t i o n ' s  g o ld  s t o c k ,  S p e c i a l  D raw ing 
R i g h t s ,  and T r e a s u r y  c u r r e n c y  o u t s t a n d i n g  l e s s  T r e a s u r y  d e p o s i t s  
a t  t h e  F e d e r a l  R e se rv e  b a n k s ,  T r e a s u r y  c a s h  h o l d i n g s ,  and c e r t a i n  
o t h e r  d e p o s i t s  and a c c o u n t s  a t  t h e  F e d e r a l  R e s e rv e  b a n k s .
The o n ly  i t e m  among t h i s  l i s t  o v e r  w h ich  t h e  F e d e r a l  R e s e rv e  
h as  c o m p le te  c o n t r o l  i s  "U .S .  G overnm ent s e c u r i t i e s  and agen cy  
h o l d i n g s , "  l i s t e d  u n d e r  F e d e r a l  R e s e rv e  C r e d i t ,  T h is  a c c o u n t ,  
r e p r e s e n t i n g  t h e  l a r g e s t  s i n g l e  s o u r c e  i n  t h e  b*ase e q u a t i o n ,  i s  
e s s e n t i a l l y  u n d e r  t h e  c o n t r o l  o f  t h e  F e d e r a l  R e s e rv e  S y s tem , s i n c e
b u d g e t  c o n c e p t  a r e  R o b e r t  Solom on, "A N o te  on t h e  F u l l  Employment 
B udge t S u r p l u s , "  Review  o f  Econom ics and S t a t i s t i c s ,  ( F e b r u a r y ,  1 9 6 4 ) ,  
p p .  1 0 5 -8 ;  and  K e i th  M. C a r l s o n ,  " E s t im a te s  o f  t h e  H igh-Em ploym ent 
B udge t:  1 9 4 7 -1 9 6 7 ,"  R ev iew , F e d e r a l  R e se rv e  Bank o f  S t .  L o u i s ,
( J u n e ,  1 9 6 7 ) ,  p p .  6 -1 4 .  F o r  a  d e s c r i p t i o n  o f  t h e  t e c h n iq u e s  and 
p r o c e d u r e s  f o r  c a l c u l a t i n g  t h e  h ig h -em p lo y m en t  b u d g e t  s e e  Nancy H. 
T e e t e r s ,  " E s t im a te s  o f  t h e  F u l l  Employment S u r p l u s ,  1 9 5 5 -1 9 6 4 ,"
Review o f  Econom ics and S t a t i s t i c s ,  (A u g u s t ,  1 9 6 5 ) ,  p p .  3 0 9 -2 1 .
F o r  a  d i s c u s s i o n  o f  p ro b le m s  in  e s t i m a t i n g  t h e  h ig h -em p lo y m en t 
b u d g e t  s e e  A r th u r  M. Okun and Nancy H. T e e t e r s ,  "The F u l l  Em ploy­
m ent S u r p lu s  R e v i s i t e d , "  B ro o k in g s  P a p e r s  on Economic A c t i v i t y ,
(Number I ,  1 9 7 0 ) ,  pp . 7 7 -1 1 6 .
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ch a n g e s  i n  F e d e r a l  R e s e rv e  C r e d i t  d o m in a te  changes  i n  o t h e r  i t e m s . ^  
A l th o u g h  F e d e r a l  R e s e rv e  f l o a t ,  c h an g e s  i n  t h e  g o ld  s t o c k ,  and o t h e r  
i t e m s  a r e  l a r g e l y  beyond  t h e  c o n t r o l  o f  t h e  m o n e ta ry  a u t h o r i t i e s ,  
c o n t r o l  o v e r  j u s t  one  i t e m  i n  t h e  m o n e ta ry  b a s e ,  e s p e c i a l l y  an  
i t e m  a s  im p o r t a n t  and  f l e x i b l e  a s  t h e  s e c u r i t y  h o l d i n g s  o f  t h e  S y s ­
te m , may b e  e q u i v a l e n t  t o  c o n t r o l  o v e r  a l l  a c c o u n t s  s i n c e  movements
15i n  n o n c o n t r o l l e d  i t e m s  can  b e  o f f s e t .
Member Bank R e s e rv e s
One p o t e n t i a l  p ro b le m  i n  u s i n g  t h e  " b a s e "  a s  a  r e s e r v e  t a r g e t  
i s  t h a t  t h e  " u se  b a s e "  c o n t a i n s  c u r r e n c y ,  t h e  demand f o r  w hich  i s  
i n f l u e n c e d  b y  s e a s o n a l  f a c t o r s  and in co m e . U n le s s  t h e s e  c y c l i c a l  
and  s e a s o n a l  f a c t o r s  a r e  o f f s e t ,  f l u c t u a t i o n s  i n  c u r r e n c y  w i l l  
a f f e c t  t h e  l e v e l  o f  b an k  r e s e r v e s , th u s  p r o v i d i n g  e x p a n s io n a r y  o r  
c o n t r a c t i o n a r y  movements i n  d e p o s i t s .  T h i s  p ro b le m  i s  overcom e by 
s u b t r a c t i n g  c u r r e n c y  h e ld  by t h e  p u b l i c  and nonmember banks  from 
t h e  b a s e .  The r e s u l t  i s  a  m e a su re  c a l l e d  member ban k  r e s e r v e s  -  
d e p o s i t s  a t  t h e  F e d e r a l  R e s e rv e  o f  member b an k s  p l u s  c u r r e n c y  h e ld  
i n  member bank  v a u l t s .
^ S e v e r a l  s t u d i e s  h a v e  found  t h a t  movements i n  F e d e r a l  R e s e rv e  
C r e d i t  d o m in a te  movements i n  o t h e r  s o u r c e s  o f  t h e  s o u r c e  b a s e ,  and 
t h e r e f o r e  d e t e r m in e  m ost o f  t h e  movements o f  t h e  m o n e ta ry  b a s e .  F o r  
a  d i s c u s s i o n  o f  t h e s e  s t u d i e s ,  s e e  K a r l  B ru n n e r ,  "The R ole  o f  Money 
and  M o n e ta ry  P o l i c y , "  R e v ie w , F e d e r a l  R e s e rv e  Bank o f  S t .  L o u i s ,
( J u l y ,  1 9 6 8 ) ,  p p .  9 -2 4 .
15 To make t h e  b a s e  co m p a ra b le  o v e r  t i m e  i t  m ust b e  a d j u s t e d  f o r  
r e s e r v e  r e q u i r e m e n t  ch an g e s  and t h e  p r o p o r t i o n  o f  d e p o s i t s  s u b j e c t  
t o  eac h  r e s e r v e  r e q u i r e m e n t .  T hese  a d j u s t m e n t s ,  e x p r e s s e d  i n  d o l l a r s ,  
i n c r e a s e  when a v e r a g e  r e s e r v e  r e q u i r e m e n t s  f a l l  and  v i c e  v e r s a .
88
Member ban k  r e s e r v e s  a r e  f a v o r e d  by  some e c o n o m is t s  a s  a  r e ­
s e r v e  t a r g e t  f o r  two r e a s o n s .  F i r s t ,  i t  i s  c o n te n d e d  t h a t  t h e  
g ro w th  i n  member b a n k  r e s e r v e s  i s  n o t  a f f e c t e d  by  sw in g s  i n  c u r r e n c y ,  
and  s e c o n d ,  member b an k  r e s e r v e s  m e a su re  t h e  e n t i r e  r e s e r v e  b a s e  
a v a i l a b l e  f o r  d e p o s i t  e x p a n s i o n . ^
N onborrow ed R e s e r v e s
F r e q u e n t l y  b o r ro w in g s  f ro m  t h e  d i s c o u n t  window a r e  s u b t r a c t e d  
fro m  member ban k  r e s e r v e s .  The r e s u l t i n g  m e a s u re  i s  c a l l e d  n o n ­
b o rro w ed  r e s e r v e s . Two r e a s o n s  a r e  u s u a l l y  c i t e d  f o r  e x c lu d in g  
b o rro w ed  r e s e r v e s :  f i r s t ,  b o r ro w in g  from  t h e  d i s c o u n t  window r e ­
sp o n d s  q u i c k l y  t o  b u s i n e s s  c o n d i t i o n s  and i n t e r e s t  r a t e  c h an g e s  a n d ,  
s e c o n d ,  member b an k  r e s e r v e s  do n o t  a l l o w  f o r  t h e  p o s s i b l e  d i f f e r e n c e  
i n ' i m p a c t  o f  bo rrow ed  and nonborrow ed  r e s e r v e s  on d e p o s i t  g ro w th .
To i l l u s t r a t e  t h e  f o r m e r ,  when lo a n  demand i n c r e a s e s ,  b o r ro w in g  
o r d i n a r i l y  i n c r e a s e s .  S in c e  th e  F e d e r a l  R e s e rv e  c a n n o t  c o n t r o l  
b u s i n e s s  c o n d i t i o n s  d i r e c t l y ,  member bank  r e s e r v e s ,  w hich i n c l u d e s  
b o r ro w in g s  a t  t h e  d i s c o u n t  window, may n o t  m e a su re  t h e  in t e n d e d  im­
p a c t  o f  m o n e ta ry  p o l i c y .  As to  t h e  l a t t e r ,  t h e  c o n t e n t i o n  i s  o f t e n  
made t h a t  b a n k s  a r e  l e s s  l i k e l y  t o  expand d e p o s i t s  on bo rrow ed  r e ­
s e r v e s .  I f  s o ,  an  i n c r e a s e  i n  bo rrow ed  r e s e r v e s  w ould  ten d  t o  b e  
l e s s  e x p a n s io n a r y  th a n  r e s e r v e s  g a in e d  th ro u g h  open  m a rk e t  o p e r a ­
t i o n s .  C o n s e q u e n t ly ,  unborrow ed  r e s e r v e s  a r e  t h o u g h t  by some
l^ L a c y  H. H u n t ,  I I ,  " E v a l u a t in g  Movements i n  t h e  R e se rv e  A g g re ­
g a t e s , "  op. c i t . ,  p .  5 4 .
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a u t h o r i t i e s  t o  b e  a  b e t t e r  m e a su re  o f  t h e  b a n k in g  s y s t e m 's  a b i l i t y  
to  expand s i n c e  i t  r e c o r d s  t h a t  p o r t i o n  o f  r e s e r v e s  o b t a i n e d  th r o u g h  
t h e  n e t  e f f e c t s  o f  F e d e r a l  R e s e rv e  open  m a rk e t  o p e r a t i o n s .
O th e r s  a r g u e  t h a t  u nbo rrow ed  r e s e r v e s  do n o t  r e f l e c t  t h e  
c a p a c i t y  o f  t h e  b a n k i n g  s y s te m  t o  expand money and c r e d i t  a s  t h e  
b a n k in g  s y s te m  c a n  e l e c t  t o  u s e  e i t h e r  b o rro w ed  o r  u nbo rrow ed  r e ­
s e r v e s  t o  ex p an d  c r e d i t .
R e s e r v e s  A v a i l a b l e  t o  S u p p o r t  P r i v a t e  Nonbank D e p o s i t s  ( R . P . D . 1 s )
S in c e  e a r l y  1972 t h e  F e d e r a l  R e s e rv e  h a s  e m p h a s iz e d  member 
b a n k  r e s e r v e s  a v a i l a b l e  t o  s u p p o r t  p r i v a t e  nonbank  d e p o s i t s  ( R . P . D . ' s )  
a s  i t s  s h o r t - r u n  o p e r a t i n g  t a r g e t . ^  When r e s e r v e s  s u p p o r t i n g  
govern m en t and i n t e r b a n k  d e p o s i t s  a r e  s u b t r a c t e d  f ro m  t o t a l  member 
b a n k  r e s e r v e s ,  t h e  R .P .D .  m e a su re  r e s u l t s .  C o n s e q u e n t ly ,  R . P . D . ' s  
a r e  t h e  r e s e r v e s  r e q u i r e d  t o  s u p p o r t  p r i v a t e  demand d e p o s i t s ,  t im e  
and  s a v in g s  d e p o s i t s ,  and  n o n d e p o s i t  s o u r c e s  o f  fu n d s  s u b j e c t  to  
r e s e r v e  r e q u i r e m e n t s ,  p l u s  e x c e s s  r e s e r v e s .
I t  i s  a rg u e d  t h a t  R . P . D . ’ s i s  an  a p p r o p r i a t e  t a r g e t  r e s e r v e  
m e a su re  b e c a u s e  i t  e x c lu d e s  b an k  r e s e r v e s  s u p p o r t i n g  governm en t 
d e p o s i t s  and d e p o s i t s  o f  o t h e r  b a n k s ,  s i n c e  f r e q u e n t ,  l a r g e  f l u c ­
t u a t i o n s  i n  t h e s e  d e p o s i t s  make them  -  and t h e  r e s e r v e s  t h a t  s u p p o r t  
them  -  h a rd  t o  p r e d i c t .  A ls o  e r r a t i c  f l u c t u a t i o n s  a r e  o f t e n  r e ­
v e r s e d  a f t e r  a  s h o r t  p e r i o d  so  t h a t  r e s e r v e s  s u p p o r t i n g  g overnm en t
^ " R e c o r d  o f  P o l i c y  A c t i o n s  o f  t h e  F e d e r a l  Open M ark e t  Commit­
t e e , "  F e d e r a l  R e s e rv e  B u l l e t i n , (May, 1 9 7 2 ) ,  p .  4 5 9 .
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and  i n t e r b a n k  d e p o s i t s  may h a v e  l i t t l e  e f f e c t  o n  t h e  F e d e r a l  Re­
s e r v e s '  a b i l i t y  t o  i n f l u e n c e  l o n g e r - t e r m  g ro w th  i n  m o n e ta ry  and 
c r e d i t  a g g r e g a t e s .
A p o s s i b l e  o b j e c t i o n  t o  t h e  R .P .D .  m e a su re  i s  t h a t  no d i s t i n c ­
t i o n  i s  made b e tw e e n  r e q u i r e d  and  e x c e s s  r e s e r v e s .  E x c e s s  r e s e r v e s  
t e n d  t o  be  r a t h e r  e r r a t i c  s i n c e  th e y  a r e  i n f l u e n c e d  b y ,  among o t h e r  
f a c t o r s ,  i n t e r e s t  r a t e s  and  t h e  g e n e r a l  l e v e l  o f  econom ic  a c t i v i t y .  
B e c a u se  o f  t h i s  u n p r e d i c t a b l e  com ponen t,  t h e  a b i l i t y  o f  t h e  F e d e r a l  
R e s e rv e  t o  p r e d i c t  and c o n t r o l  R . P . D . ' s  i s  ham pered .  T h is  o b j e c ­
t i o n  i s  a l s o  t r u e  f o r  t h e  o t h e r  r e s e r v e  measures.*-®
L in k s  B etw een  R e s e r v e  A g g r e g a te s  and M o n e ta ry  A g g re g a te s
The l i n k  b e tw e e n  r e s e r v e  a g g r e g a t e s  and m o n e ta ry  a g g r e g a t e s  i s  
u s u a l l y  d e v e lo p e d  w i t h i n  t h e  c o n t e x t  o f  a  "money s u p p ly  m o d e l . "  Two 
t y p e s  o f  s u p p ly  f u n c t i o n s  f o r  money ( o r  d e p o s i t s )  a p p e a r  i n  t h e  
l i t e r a t u r e .  One t y p e  c a n  b e  c l a s s i f i e d  a s  a  t r u e  o f f e r  f u n c t i o n  
w h ich  i d e n t i f i e s  t h e  q u a n t i t y  o f  d e p o s i t s  t h e  b a n k in g  s y s te m  w i l l
1 9s u p p ly  a t  a l t e r n a t i v e  i n t e r e s t  r a t e s  s u b j e c t  t o  a  r e s e r v e  c o n s t r a i n t . 1 3
M ost i n v e s t i g a t o r s  r e l y  on t h e  se c o n d  o r  t h e  " e q u i l i b r i u m "  
s u p p ly  f u n c t i o n .  T h ese  f u n c t i o n s  r e l a t e  t h e  s t o c k  o f  money ( o r
*-®Lacy H. H u n t ,  I I ,  " E v a l u a t in g  Movements i n  t h e  R e s e rv e  A g g re ­
g a t e s , "  o £ .  c i t . ,  p .  5 7 .
*-^See f o r  exam ple  J o h n  H. K a re k e n ,  "Com m ercia l Banks and th e  
S u p p ly  o f  M oney ,"  F e d e r a l  R e s e rv e  B u l l e t i n , ( O c to b e r ,  1 9 6 7 ) ,  p p .  
1 6 9 9 -7 1 2 .
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d e p o s i t s )  t o  r e s e r v e s  a t  a l t e r n a t i v e  l e v e l s  o f  r e s e r v e  a b s o r p t i o n  by 
th e  com ponen ts  o f  and s u b s t i t u t e s  f o r  t h e  money s u p p ly .  T h a t  i s ,  
t h e  s u p p l y  o f  money i s  d e te r m in e d  by some a g g r e g a t e  r e s e r v e  m e asu re  
(m o n e ta ry  b a s e ,  member b an k  r e s e r v e s ,  e t c . )  m u l t i p l i e d  b y  a  s t a t i s ­
t i c  ( t h e  r e s e r v e  m u l t i p l i e r )  , w hose v a l u e  d ep en d s  on t h e  m ix  o f  
f i n a n c i a l  a s s e t s  a b s o r b i n g  r e s e r v e s  and on  w h ich  f i n a n c i a l  a s s e t s  
a r e  i n c l u d e d  i n  t h e  d e f i n i t i o n  o f  m oney . ^  The f o l l o w i n g  exam ple
show ing t h e  r e l a t i o n s h i p  b e tw e e n  th e  m o n e ta ry  b a s e  and w i l l  s e r v e
21t o  i l l u s t r a t e  t h i s  p r o c e d u r e .
When th e  m o n e ta ry  b a s e  i s  i n c r e a s e d ,  t h e  b a n k in g  s y s t e m  i s  a b l e  
t o  expand d e p o s i t s ,  t h e  e x t e n t  o f  w h ich  d e p e n d s  on a  number o f  f a c ­
t o r s  i n c l u d i n g  th e  f o l l o w i n g :
^ S e e ,  f o r  ex am p le ,  J e r r y  L. J o r d a n ,  "E le m en ts  o f  Money S to ck  
D e t e r m i n a t i o n , "  oj>. c i t . ;  K a r l  B runner  and  A l l a n  M e l t z e r ,  "Some F u r ­
t h e r  I n v e s t i g a t i o n s  o f  Demand and S u p p ly  F u n c t i o n s  f o r  M o n ey ,"  J o u r ­
n a l  o f  F i n a n c e , (May, 1 9 6 4 ) ,  p p .  2 4 7 -8 ;  R o n a ld  T , T e i g e n ,  "The Demand 
f o r  and S u p p ly  o f  M oney,"  R ead ings  i n  M oney, N a t i o n a l  In co m e ,  and 
S t a b i l i z a t i o n  P o l i c i e s , r e v i s e d  e d i t i o n ,  ( e d . )  W. L . S m ith  and  R. L. 
T e ig e n ,  (Homewood: R ic h a rd  D. I r w in ,  1 9 7 0 ) ,  p p .  9 2 -7 ;  L i o n e l  K a l i s h
I I I ,  "A S tu d y  o f  Money S u p p ly  C o n t r o l , "  J o u r n a l  o f  F i n a n c e , (Septem ­
b e r ,  1 9 7 0 ) ,  pp . 7 6 1 -6 ;  M i l t o n  F riedm an  a n d  Anna J .  S c h w a r tz ,  A 
M oneta ry  H i s to r y  o f  t h e  U n i te d  S t a t e s , 1 8 6 7 -1 9 6 0 , ( P r i n c e t o n :  P r i n c e ­
to n  U n i v e r s i t y  P r e s s ,  1 9 6 3 ) ,  A ppendix  B; P h i l l i p  Cagan, D e te r m in a n t s  
and E f f e c t s  o f  Changes i n  t h e  S to c k  o f  M oney, 1 8 7 5 -1 9 6 0 , ( P r i n c e t o n :  
P r i n c e t o n  U n i v e r s i t y  P r e s s ,  1 9 6 5 ) ;  A l b e r t  E* B u rg e r ,  "Money S to c k  
C o n t r o l , "  oj). c i t . ;  A l b e r t  E .  B u rg e r ,  L i o n e l  K a l i s h  and C h r i s t o p h e r  
T . B abb, "Money S to c k  C o n t r o l  and I t s  I m p l i c a t i o n s  f o r  M o n e ta ry  
P o l i c y , "  R ev iew , F e d e r a l  R e s e rv e  Bank o f  S t .  L o u i s ,  ( O c to b e r ,  1 9 7 1 ) ,
p p .  6 - 2 2 ,
^ T h e  f o l lo w in g  a n a l y s i s  draw s h e a v i l y  from J e r r y  L .  J o r d a n ,  
" E le m e n ts  o f  Money S to c k  D e t e r m i n a t i o n , "  o £ .  c i t .
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1 . how t h e  d e p o s i t s  w i l l  b e  d i s t r i b u t e d  b e tw een  member and 
nonmember b a n k s ;
2 . how t h e  d e p o s i t s  w i l l  b e  d i s t r i b u t e d  among b an k s  s u b j e c t  
t o  d i f f e r e n t  a v e r a g e  r e s e r v e  r e q u i r e m e n t s ;
3 .  how t h e  d e p o s i t s  w i l l  be  d i s t r i b u t e d  among p r i v a t e  demand 
d e p o s i t s ,  g overnm en t demand d e p o s i t s ,  and  t h e  s u b - c l a s s e s  o f  t im e  
d e p o s i t s ;
4 .  how t h e  change  i n  d e p o s i t s  w i l l  a f f e c t  b a n k s '  d e s i r e d  r a t i o  
o f  e x c e s s  r e s e r v e s  t o  t o t a l  d e p o s i t s . ;
5 .  how a  change  i n  d e p o s i t s  w i l l  a f f e c t  t h e  p u b l i c ' s  d e s i r e d  
r a t i o  o f  c u r r e n c y  t o  d e p o s i t s .
E ach  f a c t o r  a f f e c t i n g  t h e  r e l a t i o n s h i p  b e tw e e n  t h e  m o n e ta ry  
b a s e  and m ig h t  b e s t  b e  d e s c r i b e d  a s  a  b e h a v i o r a l  r e l a t i o n s h i p
w i t h  t h e  l e v e l  o f  incom e, r e q u i r e d  r e s e r v e  r a t i o s ,  i n t e r e s t  r a t e s ,
and  i n t e r e s t  r a t e  c e i l i n g s  e n t e r i n g  i n t o  t h e  b e h a v i o r  f u n c t i o n s .
To s i m p l i f y ,  t h e s e  r e l a t i o n s h i p s  can b e  e x p r e s s e d  d e f i n i t i o n a l l y  
a s  f o l l o w s :
1 . M1  = D +  C
2 .  B = R +  C
3 . R = r  (D +  T + G) +  E
4 .  C = kD
5 .  T = tD
6 . G = gD
7 .  E = sD
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w here :
=s money s u p p ly  (n a r r o w ly  d e f i n e d )
D = p r i v a t e  demand d e p o s i t s  
C = p u b l i c ' s  c u r r e n c y  h o l d i n g s  
B = m o n e ta ry  b a s e  
R = bank  r e s e r v e s  
G = governm en t demand d e p o s i t s  
T = t im e  d e p o s i t s  
E = e x c e s s  r e s e r v e s
k  = f r a c t i o n  show ing t h e  p r o p o r t i o n a l  r e l a t i o n s h i p  
b e tw ee n  t h e  p u b l i c ' s  h o ld i n g s  o f  c u r r e n c y  and 
p r i v a t e  demand d e p o s i t s
t  = f r a c t i o n  show ing t h e  p r o p o r t i o n a l  r e l a t i o n s h i p
b e tw een  t i m e  d e p o s i t s  and p r i v a t e  demand d e p o s i t s
g = f r a c t i o n  show ing t h e  p r o p o r t i o n a l  r e l a t i o n s h i p  
b e tw ee n  governm en t demand d e p o s i t s  and p r i v a t e  
demand d e p o s i t s
s = f r a c t i o n  show ing p r o p o r t i o n a l  r e l a t i o n s h i p  b e tw een  
e x c e s s  r e s e r v e s  and demand d e p o s i t s
r  = a v e r a g e  r e q u i r e d  r e s e r v e  r a t i o  a g a i n s t  a l l  d e p o s i t s  
S u b s t i t u t i n g  (7) i n t o  ( 3 ) ,  and (3) and (4) i n t o  (2 )  g iv e s :
B = r  (D +  T +  G) + sD + kD, ( 8 )
w h ich  e x p r e s s e s  t h e  m o n e ta ry  b a s e  c o m p le te ly  i n  te rm s  o f  d e p o s i t s .
S u b s t i t u t i n g  (5) and ( 6 ) i n t o  ( 8 ) g i v e s :
B = r(D  +  tD +  gD) +  sD +  kD, (9)
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w hich  e x p r e s s e s  t h e  b a s e  i n  te rm s  o f  p r i v a t e  demand d e p o s i t s .  Sim­
p l i f y i n g  (9) p r o d u c e s :
B = [ r ( l  +  t  +  g) +  s +  k ]  • D (10)
w hich  c a n  b e  r e a r r a n g e d  to  e x p r e s s  d e p o s i t s  i n  t e rm s  o f  t h e  b a s e  
a s  f o l l o w s :
D =     • B ( U )r ( l  +  t  +  g) +  s  +  k
S i n c e  e q u a l s  D p l u s  C, e q u a t i o n  (4) and (11) can  b e  u s e d  to  
r e d e f i n e  C i n  te rm s  o f  t h e  b a s e .
C = , . , . ,  r T  ' B (12)r ( l  +  t  + g ) + s + k
S u b s t i t u t i n g  (11) and (12) i n t o  (1) g i v e s
Mi = ,  -r-r- • B (13)
1  r ( l  +  t  +  g) +  s +  k
w h ich  e x p r e s s e s  t h e  r e l a t i o n s h i p  b e tw e e n  and  t h e  m o n e ta ry  b a s e .
A s i m i l a r  p r o c e s s  can  b e  d e v e lo p e d  t o  show t h e  r e l a t i o n s h i p  b e ­
tw een  t h e  " b a s e "  and  o t h e r  d e f i n i t i o n s  o f  money and m o n e ta ry  a g g r e ­
g a t e s .  L i k e w i s e ,  r e l a t i o n s h i p s  b e tw ee n  o t h e r  r e s e r v e  and m o n e ta ry  
a g g r e g a t e s  can be  d e v e lo p e d  u s i n g  t h e  above  p r o c e d u r e .
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F o r m u l a t i o n  o f  t h e  S i n g l e - E q u a t i o n  M o d e l(s )
T he  s i n g l e - e q u a t i o n  m o d e l ( s )  u s e d  i n  t h i s  a n a l y s i s  i s  n o t  i n ­
t e n d e d  t o  t e s t  a n  eco n o m ic  t h e o r y  o r  h y p o t h e s i s  p e r  s e . N o n e t h e l e s s ,  
t h e  u n d e r l y i n g  t h e o r y  o f  t h e  m ode l i s  t h a t  a c t i o n s  o f  t h e  F e d e r a l  
R e s e r v e  d o m in a te  movements i n  m o n e ta ry  v a r i a b l e s .  T h e s e  m ovem en ts ,  
i n  t u r n ,  i n f l u e n c e  t h e  l e v e l  o f  econom ic  a c t i v i t y .  B e c a u s e  t h e  
t im e  s e r i e s  d a t a  u s e d  c o n t a i n  a  s t r o n g  t r e n d  e l e m e n t ,  o r d i n a r y  f i r s t
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d i f f e r e n c e s  a r e  u s e d  i n  t h e  m o d e l ( s ) . The r e l a t i o n s h i p  b e tw ee n  
econom ic  a c t i v i t y  and  t h e  m o n e ta ry  v a r i a b l e  can  t h u s  b e  e x p r e s s e d  i n  
t h e  r e g r e s s i o n  e q u a t i o n :
AYt  = a  +  PAXt  + \it  (14 )
w h e r e :
AY = c h a n g e s  i n  econom ic  a c t i v i t y  
( g r o s s  n a t i o n a l  p r o d u c t )
AX = c h a n g e s  i n  t h e  m o n e ta ry  v a r i a b l e  
(how ever d e f i n e d )
or = c o n s t a n t
p, = e r r o r  te rm
2 2 x h e  t im e  s e r i e s  v a r i a b l e s  u s e d  i n  t h i s  a n a l y s i s  h a v e  s t r o n g  
t r e n d  f a c t o r s  so  t h a t  f i r s t  d i f f e r e n c e s  t e n d e d  t o  i n c r e a s e  i n  s i z e  
o v e r  t h e  r e g r e s s i o n  p e r i o d .  T h i s  w ould  i n d i c a t e ,  f ro m  a  s t a t i s t i c a l  
s t a n d p o i n t ,  t h a t  l o g r i t h m i c  f i r s t  d i f f e r e n c e s  would  b e  t h e  m ost 
a p p r o p r i a t e  fo rm  o f  e s t i m a t i n g  t h e  m o d e l ( s ) , H owever, o r d i n a r y  f i r s t  
d i f f e r e n c e s  p r o v i d e s  e s t i m a t e s  o f  m u l t i p l i e r s  w h ich  a r e  m ore u s e f u l  
f o r  p u r p o s e s  o f  t h i s  s t u d y ,  and  a l lo w s  t h e  h ig h  em ploym ent b u d g e t  
s u r p l u s  t o  be  u s e d  a s  t h e  f i s c a l  i n d i c a t o r  s i n c e  i t  c o n t a i n s  some 
z e r o  and  n e g a t i v e  v a l u e s  w h ich  c a n n o t  b e  p u t  i n  l o g  fo rm .
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However, when f o r m u l a t i n g  a  m odel u s i n g  t im e  s e r i e s  d a t a ,  i t  i s  m ore 
r e a l i s t i c  t o  i n c l u d e  la g g e d  v a l u e s  o f  t h e  e x p l a n a t o r y  v a r i a b l e s  on 
t h e  r i g h t - h a n d  s i d e  o f  t h e  e q u a t i o n .  R a th e r  t h a n  t h e  e n t i r e  e f f e c t  
o f  AX o c c u r r i n g  i n  p e r i o d  t  a s  e q u a t i o n  (14) a s s u m e s ,  i t  i s  more 
r e a s o n a b l e  t o  e x p e c t  t h e  e f f e c t  t o  b e  d i s t r i b u t e d  o v e r  s e v e r a l  t im e  
p e r i o d s .
A m ore g e n e r a l  f o r m u l a t i o n  o f  t h e  r e g r e s s i o n  m odel w h ic h  a l lo w s  
f o r  c u r r e n t  and  p a s t  v a l u e s  o f  AXfc can  b e  w r i t t e n  a s :
AYt  = Of +  g 0 AXt  +  PiflX t - 1  +  P2 AXt _ 2  +  . . . Pn AXt . n  +  (15)
S e r i o u s  s t a t i s t i c a l  p ro b le m s  a r i s e  i n  e s t i m a t i n g  a  g e n e r a l
23m odel o f  t h e  fo rm  s p e c i f i e d  i n  e q u a t i o n  ( 1 5 ) .  T h e se  p r o b le m s ,  
h o w e v e r ,  can  b e  l a r g e l y  overcom e by  p l a c i n g  a  p r i o r i  r e s t r i c t i o n s  
on t h e  r e g r e s s i o n  c o e f f i c i e n t s  P q ,  P^, . . . Pn , so  t h a t  t h e  num­
b e r  o f  r e g r e s s i o n  p a r a m e te r s  t o  b e  e s t i m a t e d  a r e  s u b s t a n t i a l l y  r e ­
d u c e d .  T h ese  r e s t r i c t i o n s  mean t h a t  a t  l e a s t  t h e  fo rm  o f  t h e  l a g  
d i s t r i b u t i o n  i s  s p e c i f i e d  i n  a d v a n c e .
^ T h e  two m a in  s t a t i s t i c a l  d i f f i c u l t i e s  t h a t  a r i s e  i n  e s t i ­
m a t in g  d i s t r i b u t e d  l a g s  i n  t h e  fo rm  o f  e q u a t i o n  (15) a r e :  (a )
l a g s  may l e a v e  few  d e g r e e s  o f  f re e d o m  u n l e s s  t h e r e  i s  a  v e r y  l a r g e  
num ber o f  o b s e r v a t i o n s ;  and  (b) t y p i c a l l y  t h e  la g g e d  v a l u e s  o f  X 
a r e  h i g h l y  c o r r e l a t e d  w i t h  e a c h  o t h e r ,  l e a d i n g  to  im p r e c i s e  e s t i ­
m a te s  o f  t h e  l a g g e d  c o e f f i c i e n t s .  F o r  a  d i s c u s s i o n  o f  t h e s e  p r o b ­
lem s  s e e  J .  J o h n s t o n ,  E c o n o m e tr ic  M e th o d s ,  2nd E d i t i o n ,  (New Y ork: 
M cG raw -H il l ,  1 9 7 2 ) ,  p p .  2 9 3 -4 ;  and J a n  Kmenta, E le m e n ts  o f  E cono­
m e t r i c s  , (New Y ork : T he M a c m i l l i a n  C o . ,  1 9 7 1 ) ,  p .  273 .
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Lag S t r u c t u r e s
T h i s  s tu d y  exam ines  s e v e r a l  m e thods  o f  s p e c i f y i n g  t h e  " l a g  
s t r u c t u r e "  t o  d e t e r m in e  w h ich  p r o c e d u r e  b e s t  d e s c r i b e s  t h e  r e l a ­
t i o n s h i p  be tw een  ch a n g e s  i n  g r o s s  n a t i o n a l  p r o d u c t  and c h a n g e s  i n  
t h e  v a r i o u s  m o n e ta ry  v a r i a b l e s .  F o u r  " l a g  s t r u c t u r e s "  a r e  u se d  i n  
t h i s  a n a l y s i s  -  t h e  r e c t a n g u l a r ,  i n v e r t e d  V, Koyck, and  Almon.
A. R e c t a n g u la r  D i s t r i b u t i o n
One way o f  p l a c i n g  a  p r i o r i  r e s t r i c t i o n s  on t h e  r e g r e s s i o n  
c o e f f i c i e n t s  o f  a  m odel i s  t o  s p e c i f y  t h e  w e ig h t s  o f  t h e  i n d i v i d u a l  
v a r i a b l e s  in  a d v a n c e  and e s t i m a t e  t h e  e n t i r e  l a g  d i s t r i b u t i o n  a s  a  
s i n g l e  v a r i a b l e .
The r e c t a n g u l a r  d i s t r i b u t i o n  e x p l i c i t l y  assum es t h a t  t h e  e f f e c t  
o f  AX on AY. i n  eac h  o f  t h e  n p e r i o d s  i s  e q u a l ,  and z e r o  t h e r e -
a f t e r .  U sing  t h i s  a s s u m p t io n  t h e  m odel t o  b e  e s t i m a t e d  i s :
AYfc = o' +  PQZt  +  [it  (1 6 )
w here
Zt  = ^+T + ^ t - l  + ^ 6 - 2  + ^ - 3  + • • • AXt-r? <17)
The w e ig h t in g  scheme ——  i s  o r d i n a r i l y  u se d  i n  e s t i m a t i n g  an
n+ 1
e q u a t i o n  w here  a  r e c t a n g u l a r  d i s t r i b u t i o n  i s  assumed so t h a t  t h e  
c o e f f i c i e n t s  w i l l  sum t o  u n i t y ;  o t h e r w i s e ,  t h e  e s t i m a t e d  f3 v a l u e  
w i l l  h av e  to  b e  s c a l e d  up o r  down ex p o s t .  When t h e  g e n e r a l  e q u a ­
t i o n  (15) h as  s e v e r a l  s e p a r a t e  v a r i a b l e s  ( i . e . ,  AX , AFt  , and
98
' e ac h  w i th  t h e i r  own d i s t r i b u t e d  l a g ,  t h e n  ea c h  i s  e s t i m a t e d
a s  a  s i n g l e  v a r i a b l e  w i t h  a  w e ig h t in g  schem e a s  shown i n  e q u a t i o n  
( 1 7 ) . 24
B. I n v e r t e d  V D i s t r i b u t i o n
I n  a  s tu d y  o f  c a p i t a l  i n v e s t m e n t ,  F r a n k  d e  Leeuw fo u n d  e v id e n c e
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w hich  f a v o r s  an  " i n v e r t e d  V" w e ig h t in g  sch em e . The b a s i c  a s s u m p t io n  
o f  t h i s  d i s t r i b u t i o n  i s  t h a t  t h e  m os t i m p o r t a n t  v a l u e s  o f  AX i n  
d e t e r m in i n g  th e  mean v a l u e  o f  AYt  a r e  n e i t h e r  t h e  m ost c u r r e n t  n o r  
t h e  f a r t h e s t  i n  t h e  p a s t , b u t  r a t h e r  t h e  la g g e d  v a l u e s  some p l a c e  
i n  t h e  m id d le .  The w e i g h t s  a s s ig n e d  t o  t h e  la g g e d  v a l u e s  o f  AX can 
t a k e  many form s j u s t  so  t h e y  b u i l d  up f o r  h a l f  o f  t h e  l a g g e d  p e r i o d s  
and th e n  d e c l i n e  s y m m e t r i c a l l y .  I f  f o r  e x a m p le ,  n = 4 ,  o n e  m ig h t  
s p e c i f y  a  w e ig h t in g  schem e such  a s :
Zt  -  T S « t  + -  & * t - 2  + +  & * t - *  (1 8 >
and t h e  l a g  d i s t r i b u t i o n  i s  th e n  e s t i m a t e d  a s  t h e  s i n g l e  v a r i a b l e ,
Zt , a s  was done i n  e q u a t i o n  ( 1 6 ) .  O th e r  t y p e s  o f  schem es a r e  p o s s i ­
b l e .  F o r  a  t o t a l  l a g  o f  n p e r i o d s  d e  Leeuw u s e d  w e ig h t s  f o r  th e
24F or a  d i s c u s s i o n  o f  w e ig h t in g  schem es f o r  v a r i o u s  l a g  d i s t r i ­
b u t i o n s  s e e  James L. M urphy, I n t r o d u c t o r y  E c o n o m e t r i c s . (Homewood: 
R ic h a rd  D. I r w i n ,  1973) , p p .  2 7 2 -8 .
2^ F rank  de Leeuw, "The Demand f o r  C a p i t a l  Goods by M a n u f a c tu r e s :  
A S tu d y  o f  Q u a r t e r l y  Time S e r i e s , "  E c o n o m e t r i c s , ( J u l y ,  1 9 6 2 ) ,  pp . 
4 0 7 -2 3 .
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f i r s t  h a l f  o f  t h e  n  p e r i o d s  a s  p r o p o r t i o n a l  to  t h e  r i s i n g  s e r i e s  
1 ,  2 ,  3 ,  , . . n / 2  ( f o r  ev en  v a l u e s  o f  n) and t h e  l a s t  h a l f  p r o ­
p o r t i o n a l  t o  t h e  d e c l i n i n g  s e r i e s  n / 2 ,  n / 2 - 1 ,  . . . 3 ,  2 ,  1 .  S in c e  
t h e s e  w e ig h t s  do n o t  sum to  u n i t y  t h e  e s t i m a t e d  c o e f f i c i e n t  was
n
m u l t i p l i e d  by t h e  p r o p o r t i o n a l i t y  f a c t o r  4 / ( n  +  2 n)  so  t h e  w e ig h t s
sum t o  u n i t y .  The " i n v e r t e d  V" c a n  b e  a t t a c h e d  t o  e a c h  la g g e d  i n ­
d e p e n d e n t  v a r i a b l e  i n  t h e  r e g r e s s i o n  e q u a t i o n .
C. Koyck D i s t r i b u t i o n
9 fiA p a r t i c u l a r  r e s p o n s e  p a t t e r n  made p o p u la r  f i r s t  by  Koyck 
and  l a t e r  by  N e r l o v e 2^ i s  t h a t  t h e  im p o r ta n c e  o f  l a g g e d  v a l u e s  o f  
AX d e c l i n e  g e o m e t r i c a l l y  w i th  e a c h  s u c c e s s i v e  l a g ,  so t h e  e f f e c t  o f  
d i s t a n t  v a l u e s  o f  AX e v e n t u a l l y  become n e g l i g i b l e .  Such a  r e l a t i o n ­
s h i p  can  b e  w r i t t e n  a s :
AYt  = a  +  X°P0 AXt  +  X1 P1 AXt _ 1  +  X2 P2 AXfc_ 2  +  . . . +  ^  (19)
w h ere  0  ^  X < 1
I f  e q u a t i o n  (19) i s  la g g e d  by  one  p e r io d  and m u l t i p l i e d  th r o u g h  
by  X, e q u a t io n  ( 2 0 ) i s  o b t a i n e d .
n £
L. M. K oyck, D i s t r i b u t e d  L ags  and I n v e s tm e n t  A n a l y s i s , (Am­
s te r d a m :  N o r th  H o l la n d ,  1 9 5 4 ) .
2^Marc N e r lo v e ,  D i s t r i b u t e d  Lags and Demand A n a l y s i s  f o r  A g r i ­
c u l t u r a l  and O th e r  C o m m o d it ie s , (W ash ing ton : U .S .  D ep ar tm en t o f
A g r i c u l t u r e ,  1 9 5 8 ) .
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XAYt - l  = aX ^  +  x 2 p i AXt - 2  +  x 3 p 2a t t - 3  +  • • • +  ^ t - 1  <2 0 >
S u b t r a c t i n g  (20) f ro m  (19) and r e w r i t i n g  g iv e s
AYfc = cv* +  PAXt  +  XAYt - 1  + \l* (21)
w h ere
a *  = Q'(l-X)
H* = | i t  -  ,
T h u s ,  u s i n g  t h e  "Koyck t r a n s f o r m a t i o n "  t h e  d i s t r i b u t e d  l a g  r e l a t i o n ­
s h i p  can  be  s i m p l i f i e d  t o  ( 2 1 ) .  I n s t e a d  o f  h a v in g  t o  e s t i m a t e  a 
l a r g e  number o f  (3 c o e f f i c i e n t s ,  o n ly  tw o p a r a m e te r s  a r e  e s t i m a t e d ,  
f3 and X.
When u s in g  q u a r t e r l y  o r  m o n th ly  t i m e  s e r i e s  d a t a ,  i t  may seem 
i n a p p r o p r i a t e  t o  h a v e  t h e  w e ig h t s  d e c l i n e  g e o m e t r i c a l l y  from th e  
i n i t i a l  t im e  p e r i o d  t . I n  such  c a s e s  t h e  f i r s t  few  v a l u e s  o f  AX 
a r e  l e f t  " f r e e "  f ro m  t h e  Koyck p a t t e r n  and t h e  g e o m e t r i c a l l y  d e c l i n i n g  
w e i g h t s  b e g in  o n ly  a f t e r  s a y ,  t h r e e ,  f o u r ,  o r  f i v e  p e r i o d s .  T h is  
a l l o w s  t h e  f i r s t  few  c o e f f i c i e n t s  t o  b e  e s t i m a t e d  s e p a r a t e l y  from  
t h e  Koyck a s s u m p t io n .  F o r  ex am p le ,  i f  t h e  f i r s t  t h r e e  v a l u e s  o f  
AX w e re  t o  b e  e s t i m a t e d  f r e e  o f  t h e  Koyck a s s u m p t io n  t h e  m odel would 
be  w r i t t e n  a s
AYt  = o  + 30AXt  + + ^ 2 ^ - 2  + x l p 3fiXt - 3  + +
X3 3 5 AXt _ 5  +  . • ■ + !* ( .  ( 2 2 )
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U s in g  t h e  Koyck t r a n s f o r m a t i o n  m u l t i p l y  e q u a t i o n  (22) by  X, l a g g i n g  
t h e  v a r i a b l e s  by  one p e r i o d ,  and s u b t r a c t i n g  t h e  r e s u l t  f ro m  t h e  
o r i g i n a l  e q u a t i o n  y i e l d s  e q u a t i o n  ( 2 3 ) .
AYt  = <**P0 £Xt  +  3*AXt _;L +  0 5 AXt _ 2  +  +  U Y t - l  +  ^ t  (23)
w h e r e :
o'* -  c r(l-X )
0 *  = ? 1  *-30
P* = P2 -  XP-l
P* = P3 -  x p 2
\l*  = \ i t  -  Xp. (_ _ 1
The Koyck m ethod  can  a l s o  b e  u sed  w i t h  two e x p l a n a t o r y  v a r i ­
a b l e s ,  say  AX and  AZ, w hose la g g e d  v a l u e s  d e c l i n e  g e o m e t r i c a l l y  i n  
im p o r ta n c e -  I n  t h i s  c a s e ,  t h e r e  a r e  two m ethods  o f  m aking  t h e  Koyck
t r a n s f o r m a t i o n ,  b u t  t h e  s i m p l e s t  m ethod i s  t o  i n i t i a l l y  assum e t h a t
28b o t h  d i s t r i b u t i o n s  have  t h e  same p a r a m e te r  X. T h i s  can  b e  w r i t t e n  
a s
i 2  1
AYt  = of +  XP0 1 AXt  +  ^ 3 1 1 ^ t _ 1 +  *  $ 2 1 ^ t - 2  +  * * * +  X P o Z ^ t  +  
X1P12AZc_1 + ^2322AZt-2 + ■ ■ ■ (24)
2^For a n o t h e r  method o f  m aking  t h e  Koyck t r a n s f o r m a t i o n  w i t h  
t h e  s e p a r a t e  i n d e p e n d e n t  v a r i a b l e  s e e  J -  J o h n s t o n ,  o£ . c i t . , p p .  
2 9 9 -3 0 0 .
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U sin g  t h e  p r o c e d u r e  o f  l a g g i n g  (24) by one  p e r i o d ,  m u l t i p l y i n g  
th r o u g h  by X, and  s u b t r a c t i n g  t h e  r e s u l t i n g  e q u a t i o n  fro m  (24) 
g i v e s ,  a f t e r  r e a r r a n g e m e n t ,
AYfc = or* +  P0 1 AXt  +  P0 2 AZt  +  ^AYt _ 1  + |a* (25)
w h e r e :
a *  = f f ( l -X )
H* = li t  -
V a r i a t i o n s  o f  t h i s  p r o c e d u r e  may a l s o  b e  u s e d  w here  t h e  f i r s t  few  
v a l u e s  o f  b o th  AX and AZ a r e  a l lo w e d  t o  re m a in  f r e e  o f  t h e  Koyck 
a s s u m p t i o n .
D. Almon D i s t r i b u t i o n
An a p p ro a c h  t o  c h o o s in g  a  l a g  d i s t r i b u t i o n  c o n s id e r e d  more 
f l e x i b l e  t h a n  t h o s e  p r e v i o u s l y  d i s c u s s e d  h a s  been  s u g g e s te d  by 
S h i r l e y  Almon . ^  C o n s id e r  o n c e  a g a i n ,  e q u a t i o n  ( 1 5 ) :
AYt  = a  + 0 oXt  +  3iAXt _ 1  +  3 2 M t - 2  +  P 3M t - 3  + ' '  * + <15)
w h ere  i t  was p o s t u l a t e d  t h a t  a  la g g e d  e f f e c t  o f  AXt _n  on AYfc o c c u r s  
o v e r  n  p e r i o d s .  I n s t e a d  o f  e s t i m a t i n g  n  d i f f e r e n t  l a g  c o e f f i c i e n t s  
0 0 , P-  ^ . . . Pn , eac h  can  b e  a p p ro x im a te d  by some f u n c t i o n  P^ ~  f ( Z )  .
29S h i r l e y  Almon, "The D i s t r i b u t e d  Lag Betw een C a p i t a l  A ppro ­
p r i a t i o n s  and E x p e n d i t u r e s , "  E c o n o m e t r i c a , ( J a n u a r y ,  1 9 6 5 ) ,  p p .
1 7 8 -9 6 .
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I n  t h e  a b s e n c e  o f  any a  p r i o r i  a s s u m p t io n s  a b o u t  i t s  fo rm , t h e  
f u n c t i o n  f (Z )  i s  unknown. The Almon m e th o d ,  h o w ev e r ,  i s  b a s e d  on 
t h e  W e i e r s t r a s s  th e o re m  w h ich  s t a t e s  t h a t  " a  f u n c t i o n  c o n t in u o u s  i n  
a  c l o s e d  i n t e r v a l  can  b e  a p p ro x im a te d  o v e r  t h e  w ho le  i n t e r v a l  by  a  
p o ly n o m ia l  o f  s u i t a b l e  d e g r e e  w h ic h  d i f f e r s  f ro m  th e  f u n c t i o n  by 
l e s s  th a n  any g i v e n  p o s i t i v e  q u a n t i t y  a t  e v e r y  p o i n t  o f  t h e  i n t e r ­
v a l . " ^  U s in g  t h i s  th e o re m  i t  i s  p o s s i b l e  t o  r e p r e s e n t  f ( Z )  a p p r o ­
x i m a t e l y  by  a  p o ly n o m ia l  i n  Z ; t h a t  i s ,
f ( Z )  ~  a Q +  a jZ  +  a 2 Z2  +  a 3 Z3  +  . . . a^Z*1 (26)
T h e re  i s  a  d o u b le  a p p r o x im a t io n  i m p l i e d .  The d i s c r e t e  v a l u e s  o f  
a r e  a p p ro x im a te d  b y  v a l u e s  o f  a  c o n t in u o u s  f u n c t i o n  f ( Z )  w h ich  i n  
t u r n  i s  a p p ro x im a te d  by  a n  n th  d e g r e e  p o ly n o m ia l .  W e i e r s t r a s s 1s 
th e o re m  g iv e s  no i n d i c a t i o n  o f  t h e  d e g r e e  o f  t h e  p o ly n o m ia l ,  b u t  
t h e  a p p r o x im a t io n  can be made a r b i t r a r i l y  c l o s e  by  u s in g  h i g h e r  and 
h i g h e r  d e g r e e s . 3 -^ O r d i n a r i l y  a  f a i r l y  low  d e g r e e  ( t h i r d  o r  f o u r t h )  
p o ly n o m ia l  w i l l  y i e l d  a c c u r a t e  r e s u l t s .
To e s t i m a t e  t h e  f3s u s i n g  t h e  Almon p r o c e d u r e ,  v a l u e s  f o r  n and
r  ( t h e  number o f  l a g g e d  p e r i o d s  and th e  d e g r e e  o f  t h e  p o ly n o m ia l
J .  J o h n s t o n ,  o £ ,  c i t . , p .  294.
^ I ja m e s  L .  M urphy, 0 £ .  c i t . ,  p p .  2 7 5 -7 .
3 2 I b i d . , p .  276 .
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3 3r e s p e c t i v e l y )  a r e  i n i t i a l l y  p o s t u l a t e d .  I f  i t  i s  su p p o se d ,  f o r
e x a m p le ,  t h a t  n  = 5 and r  = 3 ,  t h e n  s im p ly  i g n o r i n g  t h e  f a c t  t h a t  
b o th  t h e  P ’s and f ( Z )  a r e  a p p r o x im a t i o n s  g iv e s  t h e  f o l l o w i n g  scheme 
f o r  t h e  P's.
P Q = f ( 0 ) = a Q
P^ = f ( l )  = aQ 4- a^  +  a 2  +  a^
P 2  = f ( 2 ) = ag  +  2 a^  +  4a2  +  8 ag
P 3  = £ (3 )  = ag  +  3a^  +  9a2 +  2 7 a3 (27)
P4  = f ( 4 )  = ag  +  4a^  + 16a2 + 64a^
P 3  = f ( 5 )  = ag +  5a-^ +  25a2 + 1258^
T h is  e x p r e s s e s  t h e  s i x  unknown P's i n  te rm s  o f  f o u r  unknown a ' s .  
S u b s t i t u t i n g  (27) i n t o  (15) g i v e s
AYt  = a 0 (MCfc +  AXt _ 1 +  fiXt _ 2 +  fiXt _ 3 +  AXt _4  +  AXt _ 5 ) +
+  Z « t -2  +  3 iSXt - 3  +  4 “ t - 4  +  3 SCt-5 >  +
a 2 (fiXt _ i  +  4fiXt _ 2  +  +  16fiXt _ 4  +  25f iXfc_ 5 ) +
a 3 (fiXt _ i  +  8 AXt - 2  +  2 7 A x t - 3  +  6 4 &Xt - 4  + 1 2 5 ^ t - 5 ) +
^ t l
^ O f t e n  a " s e a r c h  i s  made o v e r  v a r i o u s  a l t e r n a t i v e  v a l u e s  o f  n 
and r  t o  f i n d  t h e  b e s t  f i t t i n g  v a l u e s  f o r  t h e  r e g r e s s i o n  e q u a t i o n .
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By u s i n g  o r d i n a r y  l e a s t  s q u a r e s  o n  e q u a t i o n  (2 8 )  t h e  a ' s  c a n  b e  e s ­
t i m a t e d .  The c a l c u l a t e d  a ' s ,  s u b s t i t u t e d  i n t o  ( 2 7 ) ,  g i v e s  t h e  (3 
c o e f f i c i e n t s
I n  p r a c t i c e  t h e  Almon t e c h n i q u e  a l lo w s  f o r  p o s t u l a t i n g  a  d i f ­
f e r e n t  l a g  s t r u c t u r e  f o r  e a c h  in d e p e n d e n t  v a r i a b l e  and f o r  u s i n g  
s t a t i s t i c a l  t e c h n i q u e s  t o  e s t i m a t e  t h e  l a g  s t r u c t u r e  r a t h e r  t h a n  
im p o se  an  a  p r i o r i  w e i g h t i n g  p a t t e r n .  An a d d e d  f e a t u r e  o f  t h e  Almon 
p r o c e d u r e  i s  t h a t  e i t h e r  o r  b o t h  o f  t h e  c o e f f i c i e n t s  f o r  t h e  e x t re m e s  
o f  t h e  p o ly n o m ia l  ( i . e .  t-t- 1  o r  t - n + 1 ) can  b e  p o s t u l a t e d  t o  h a v e  a
z e r o  v a l u e .  Z e ro  v a l u e s  a t  b o th  en d s  means t h a t  t h e  c u r r e n t  v a l u e
o f  AY i s '  i n f l u e n c e d  n e i t h e r  b y  v a l u e s  o f  AX m o re  t h a n  n p e r i o d s
e a r l i e r  n o r  by  v a l u e s  o f  AX to  b e  made in  t h e  f u t u r e .
The S e a s o n a l  A d ju s tm e n t  P ro b le m
One a s p e c t  o f  t h i s  s t u d y  i s  t o  exam ine  t h e  i m p l i c a t i o n s  o f  
u s i n g  a l t e r n a t i v e  m e th o d s  o f  s e a s o n a l l y  a d j u s t i n g  d a t a  t o  d e t e r m i n e  
t h e  e f f e c t  on t h e  m o n e ta r y  m u l t i p l i e r s ,  b e s t  f i t t i n g  l a g  s t r u c t u r e s ,  
and  t h e  t im e  r e s p o n s e  o f  v a r i a b l e s .  A l th o u g h  t h e  r a t i o - t o - m o v i n g -  
a v e r a g e  m e thod  and  t h e  "dummy’ 1 v a r i a b l e  a p p r o a c h ,  t h e  m o s t  common 
m e th o d s  o f  d e s e a s o n a l i z i n g  d a t a ,  a r e  o f t e n  u s e d  i n  r e g r e s s i o n  a n a l y ­
s i s ,  t h e  a s s u m p t i o n s  and  i m p l i c a t i o n s  o f  t h e  d e s e a s o n a l i z a t i o n  p r o ­
c e s s  a r e  u s u a l l y  i g n o r e d .
■^The a b o v e  p r o c e d u r e  i s  e x p l a i n e d  i n  J .  J o h n s t o n ,  E c o n o m e t r i c  
M e th o d s ,  o p ■ c i t . ,  p .  295 ; and Jam es  L . M urphy , I n t r o d u c t o r y  Econo­
m e t r i c s  , o p . c i t . ,  p .  2 7 6 .
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O r d in a r i l y  a  r e g r e s s i o n  e q u a t io n  su ch  a s :
\  = of +  PXt  +  (29)
i s  form ed w h ere  Y and X a r e  th e  " d e s e a s o n a l i z e d "  v a lu e s  o f  Y and  X .35 
I f  t h e  d e s e a s o n a l iz e d  d a t a  u se d  in  e q u a t io n  (29) h av e  b e e n  
d e s e a s o n a l iz e d  by a  r a t io - to - m o v in g - a v e r a g e  m e th o d , th e  s e a s o n a l  
com ponents a r e  c o n s id e re d  t o  b e  m u l t i p l i c a t i v e  and  th e  i m p l i c i t  
a s s u m p tio n  o f  u s in g  su c h  d a t a  i s  t h a t  P and th e  i n t e r c e p t  i n  th e  
m odel v a ry  i n  a  p a r t i c u l a r  w ay. As to  t h e  m u l t i p l i c a t i v e  e le m e n ts ,  
t h e  r e l a t i o n s h i p  b e tw ee n  d e s e a s o n a l iz e d  and u n a d ju s te d  d a t a  can  be  
e x p re s s e d  a s :
Vt  -  V t y  x t  -  Xt stx <30)
w h ere  St y  and S t x  r e p r e s e n t  s e a s o n a l  i n d i c i e s  p e r t a i n i n g  to  th e  
r e s p e c t i v e  s e r i e s .  So th e  r e g r e s s io n  e q u a t io n  (29) im p l ie s
Ll. - 0 + e |t- + 11 o il
s t y  t x
35Th i s  d i s c u s s i o n  o f  " d e s e a s o n a l i z a t i o n "  assum es t h a t  t h e  d e ­
s e a s  o n a l iz  a t  io n  p r o c e s s  h a s  rem oved a l l  t h e  s e a s o n a l  e le m e n ts  fro m  
th e  s e r i e s .  I n  p r a c t i c e ,  th e  d e s e a s o n a l i z a t i o n  p r o c e s s  may: (1)
e l im i n a t e  com ponents t h a t  a r e  n o t  s e a s o n a l ;  ( 2 ) i n t r o d u c e  com ponents 
t h a t  a r e  n o t  s e a s o n a l ;  and (3) d i s t o r t  te m p o ra l r e l a t i o n s  among th e  
s e r i e s .  M arc N e r lo v e  h as  u sed  s p e c t r a l  a n a l y s i s  to  q u a n t i t a t i v e l y  
a s s e s s  th e s e  t h r e e  p o s s i b i l i t i e s  f o r  t h e  B u reau  o f  L abo r S t a t i s t i c s  
(BLS) m ethod o f  s e a s o n a l  a d ju s tm e n t  o f  unem ploym ent. He c o n c lu d e s  
t h a t  th e  BLS m ethod e l im i n a t e s  f a r  m ore th a n  can  be p r o p e r ly  c a l l e d  
s e a s o n a l ,  b u t  d o e s  n o t  a p p e a r  to  i n t r o d u c e  n o n - s e a s o n a l  co m p o n en ts . 
S ee  M arc N e r lo v e ,  " S p e c t r a l  A n a ly s is  o f  S e a s o n a l A d ju s tm e n t P ro c e ­
d u r e s , "  E c o n o m e tr ic a , ( J u l y ,  1 9 6 4 ) , p p . 2 4 1 -8 6 .
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o r
E q u a t io n  (32) i n d i c a t e s  t h a t  u s in g  d a t a  s e a s o n a l ly  a d j u s t e d  by  
a  m u l t i p l i c a t i v e  m ethod ch an g es  th e  s lo p e s  and i n t e r c e p t  o f  th e  
m odel i n  a  p a r t i c u l a r  w ay. A lth o u g h  s lo p e s  and i n t e r c e p t s  may v a r y  
s e a s o n a l l y ,  G eo rge  Ladd c o n te n d s  t h a t  " . . .  t h e r e  i s  no  r e a s o n  th e y  
sh o u ld  v a ry  i n  t h i s  c e r t a i n  w ay. I f  Cst  ]  o r  [ s tx] v a ry  s e c u l a r l y  
o r  c y c l i c a l l y  ( i . e .  ch a n g in g  s e a s o n a l s ) , t h e  u s e  o f  s e a s o n a l ly  a d ­
j u s t e d  d a t a  th e n  im p l ie s  a  c e r t a i n  p a t t e r n  o f  s e c u l a r  c y c l i c a l  c h a n g e  
i n  th e  s lo p e s  and  i n t e r c e p t . "3® I f  t h e s e  i m p l i c i t  a s s u m p tio n s  o f
t h e  m odel a r e  n o t  m e t, th e  c a l c u l a t e d  p a ra m e te r s  w i l l  n o t  b e  u n b ia s e d  
37e s t i m a t e s .
An a l t e r n a t i v e  m ethod o f  d e s e a s o n a l i z in g  d a t a  -  an a p p ro a c h  
s u g g e s te d  by K le in  and o th e r s  - i s  to  l e t  th e  m odel i t s e l f  s e a -
OO
s o n a l l y  a d j u s t  th ro u g h  th e  u s e  o f  dummy v a r i a b l e s .  When dummy
■^G eorge W. L add , " R e g re s s io n  A n a ly s is  o f  S e a s o n a l  D a ta , "  J o u r ­
n a l  o f  th e  A m erican  S t a t i s t i c a l  A s s o c i a t i o n , ( J u n e , 1 9 6 4 ) , p . 4 0 6 .
3?i b i d . , p p . 4 0 6 -9 ; D a le  J o rg e n s o n  h a s  shown t h a t  i f  v a r i a b l e s  
a r e  d e s e a s o n a l iz e d  th ro u g h  r e g r e s s io n  a n a l y s i s  r a t h e r  th a n  by a  m oving 
a v e ra g e  a p p ro a c h  th e  e s t im a te d  p a ra m e te r s  w i l l  b e  b e s t  l i n e a r  u n b ia s e d  
e s t i m a t o r s  o f  t h e  s y s te m a t ic  and s e a s o n a l  co m p o n en ts . S ee  D ale  W. 
J o rg e n s o n ,  "Minimum V a r ia n c e ,  L in e a r ,  U n b iased  S e a s o n a l  A d ju s tm e n t 
o f  Econom ic Time S e r i e s , "  J o u r n a l  o f  th e  A m erican  S t a t i s t i c a l  A sso ­
c i a t i o n , (S e p te m b e r , 1 9 6 4 ) , p p . 6 8 1 -7 2 4 .
■^Law rence R. K le in ,  E c o n o m e tr ic s  (E v a n s to n : Row, P e te r s o n  and
Company, 1953) , p p . 3 1 6 -8 ; J a n  K m enta, E le m e n ts  o f  E c o n o m e tr ic s , o p . 
c i t . ,  p p . 4 2 2 -3 ; p p . 1 8 6 -8 ; G eorge W. L ad d , " R e g re s s io n  A n a ly s is  o f  
S e a s o n a l  D a ta ,"  o p . c i t . ,  p p . 4 0 4 -6 .
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v a r i a b l e s  a r e  u s e d ,  t h e  im p l i c a t i o n  i s  t h a t  s e a s o n a ls  a r e  a d d i t i v e .  
When t h i s  i s  t r u e  t h e  r e l a t i o n s h i p  be tw een  u n a d ju s te d  d a t a  and 
d e s e a s o n a l iz e d  d a t a  c a n  b e  e x p re s s e d  as
Yt  “  +  Dt y  and Xfc -  Xt  +  Dfcx (33)
w h e re  Dt y  and Dt x  r e p r e s e n t  s e a s o n a l  d e v ia t io n s  c o n ta in e d  i n  t h e  
r e s p e c t i v e  s e r i e s .  T h e r e f o re  t h e  r e g r e s s io n  e q u a t io n
% . = <* +  +  [it  (34)
im p l ie s  t h a t
<Yt - V  '  “ + P(Xt  - Ctx> + l‘t <35>
o r
Yt  = a *  +  PXt  +  (36)
w here
a*  = a  +  Dty  -  PDt x .
I n  t h i s  c a s e  th e  s e a s o n a l  f a c t o r s  a r e  assum ed to  o p e r a t e  by  s h i f t i n g  
t h e  i n t e r c e p t  o f  t h e  r e g r e s s i o n  f u n c t i o n .
Ladd h as  shown t h a t  i f  th e  m u l t i p l i e r s  o f  t h e  m odel do  n o t  v a r y  
s e a s o n a l l y ,  th e  dummy p ro c e d u re  f o r  d e s e a s o n a l i z a t io n  o f  d a t a  y i e l d s  
u n b ia s e d  e s t i m a t e s ,  b u t  i f  s lo p e s  do v a ry  s e a s o n a l l y ,  t h e  dummy v a r i ­
a b l e  p ro c e d u re  w i l l  b i a s  th e  r e g r e s s io n  c o e f f i c i e n t s . ^
■^G eorge W. L ad d , " R e g re s s io n  A n a ly s is  o f  S e a s o n a l  D a ta , "  o p . 
c i t . , p p . 4 0 4 -6 .
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The d a t a  u se d  i n  r e g r e s s i o n  a n a l y s i s  may n o t  s a t i s f y  t h e  im­
p l i c i t  a s s u m p tio n s  o f  e i t h e r  d e s e a s o n a l i z a t i o n  m e th o d , l e t  a lo n e  
t h e  a s s u m p tio n s  o f  b o th  m ethods s im u l ta n e o u s ly .  Thus Ladd c o n te n d s
t h a t  c o e f f i c i e n t s  c a l c u l a t e d  w i th  a  m odel u s in g  e a c h  o f  t h e s e  m ethods
40may be expected to be different. Other researchers have found 
that the different deseasonalization processes yield very similar 
results
Results of the Empirical Study
E ach  o f  t h e  m o n e ta ry  and r e s e r v e  a g g r e g a te s  w e re  r e g r e s s e d  
a g a i n s t  g r o s s  n a t i o n a l  p ro d u c t  u s in g  th e  a l t e r n a t i v e  la g  s t r u c t u r e s  
p r e v io u s l y  d i s c u s s e d .  The num ber o f  p e r io d s  in c lu d e d  i n  eac h  d i s ­
t r i b u t i o n  w as v a r i e d  t o  d e te rm in e  th e  " b e s t "  f i t .  F o r t h e  r e c t a n g u ­
l a r  and in v e r t e d  V d i s t r i b u t i o n s ,  4 ,  6 , 8 , 1 0 , and 12 q u a r t e r s  w ere  
u s e d ,  w h i le  f o r  th e  K oyck d i s t r i b u t i o n  th e  num ber o f  p e r io d s  a llo w e d  
t o  re m a in  f r e e  o f  t h e  Koyck a s s u m p tio n  was 2 , 4 ,  6 , 8 , 1 0 , and  1 2 . 
F o u r c o m b in a tio n s  o f  t h e  Almon la g  p ro c e d u re  w as e s t im a te d :  two
f o u r th  d e g r e e  p o ly n o m ia ls  - o n e  c o n s t r a i n e d  a t  b o th  en d s and th e  
o th e r  a t  t h e  f a r  end  o n ly ,  and tw o second  d e g r e e  p o ly n o m ia ls  -  o n e
4 0 I b i d . , p .  4 2 0 .
^Athena Georgopoulou and J. Johnston, "Seasonal Adjustment of 
Economic Time Series," unpublished manuscript. The principal find­
ings of the above study were quoted by J. Johnston in Econometric 
Methods, op. cit., pp. 1 9 1 -2 .
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c o n s t r a i n e d  a t  b o th  e n d s ,  and th e  o th e r  a t  t h e  f a r  end o n ly .  F o r 
e a c h  o f  t h e  f o u r  e q u a t io n s ,  4 ,  6 , 8 , 1 0 , and  12 q u a r t e r s  w ere  u se d  
i n  th e  l a g  s t r u c t u r e s  t o  d e te rm in e  t h e  b e s t  f i t .
The r e g r e s s i o n  r e s u l t s  a r e  d iv id e d  i n t o  tw o s e c t i o n s  -  m o n e ta ry  
a g g r e g a te s  and  r e s e r v e  a g g r e g a te s .  E ach  s e c t i o n  d i s c u s s e s  th e  ' 'b e s t "  
f i t t i n g  r e g r e s s i o n s  c a l c u l a t e d  u s in g :  ( 1 ) s e a s o n a l l y  a d j u s t e d  d a t a
( i . e .  a d j u s t e d  by  t h e  c o l l e c t i n g  a g e n c ie s ) ;  ( 2 ) d a t a  s e a s o n a l l y  a d ­
j u s t e d  w i t h i n  t h e  c o n te x t  o f  t h e  r e g r e s s i o n  m odel u s in g  dummy v a r i ­
a b l e s ;  an d  (3 ) s e a s o n a l l y  a d ju s t e d  d a t a  and th e  h ig h  em ploym ent 
b u d g e t s u r p lu s  a s  a  f i s c a l  v a r i a b l e .
Choosing the "best" equation involves two decisions. One is 
selecting the number of lag periods to be included within a given 
lag structure; and second, determining the best fit among various 
lag structures.
Because selectivity can become very subjective, an objective
criterion - minimum "standard deviation of regression" (also called
t h e  s ta n d a r d  e r r o r  o f  e s t im a te )  -  was e s t a b l i s h e d  f o r  p u rp o s e s  o f
this study. The standard deviation of regression is an absolute
m e asu re  o f  g o o d n ess  o f  f i t  w h ich  g iv e s  a  m e a su re  o f  t h e  t y p i c a l  s i z e
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of the residuals from the estimation. Since the dependent vari­
able in each of the regression equations is the same, the use of
^Throughout the remainder of the chapter the "standard devi­
ation of regression" will be referred to simply as the "standard 
deviation".
Ill
a n  a b s o lu t e  m e a su re  i s  w e l l  s u i t e d  a s  an  o b j e c t i v e  m e a su re  o f  t h e  
a b i l i t y  o f  t h e  exogenous v a r i a b l e s  to  e x p l a in  t h e  endogenous 
v a r i a b l e .
M o n e ta ry  A g g re g a te s
T a b le  11 shows th e  m u l t i p l i e r s  c a l c u l a t e d  f o r  th e  b e s t  f i t t i n g  
r e g r e s s i o n s  f o r  th e  m o n e ta ry  a g g r e g a te s .  T h re e  colum ns o f  m u l t i ­
p l i e r s  and o t h e r  r e l e v a n t  in f o r m a t io n  a p p e a r  w i th  e a c h  v a r i a b l e .
Column (1 ) shows m u l t i p l i e r s  c a l c u l a t e d  u s in g  s e a s o n a l l y  a d j u s t e d  
d a t a ;  Column (2 ) p r e s e n t s  t h e  m u l t i p l i e r s  c a l c u l a t e d  when dummy 
v a r i a b l e s  a r e  u sed  to  d e s e a s o n a l i z e  t h e  d a t a ;  and Column (3 ) d e n o te s  
t h e  m o n e ta ry  m u l t i p l i e r s  c a l c u l a t e d  u s in g  s e a s o n a l l y  a d j u s t e d  d a ta  
and  th e  h ig h  em ploym ent b u d g e t s u r p lu s  a s  a  f i s c a l  v a r i a b l e .
A . S e a s o n a l ly  A d ju s te d  D a ta^
The r e g r e s s i o n s  c a l c u l a t e d  u s in g  s e a s o n a l l y  a d ju s t e d  d a t a  i n d i ­
c a t e  t h a t  money d e f in e d  i n  th e  F ried m an  t r a d i t i o n  (M2 ) i s  t h e  m ost 
r e l i a b l e  p r e d i c t o r  ( i . e .  lo w e s t  s ta n d a r d  d e v i a t i o n )  o f  ch an g es  i n
^ F o r  a n  e x p la n a t io n  and d i s c u s s i o n  o f  t h i s  and a l t e r n a t i v e  
m e a su re s  o f  g o o d n ess  o f  f i t  s e e  D av id  S . H uang, R e g re s s io n  and  E co­
n o m e tr ic  M e th o d s , (New Y ork : Jo h n  W iley  and S o n s , I n c . ,  1 9 7 0 ) , p p .
3 6 -4 1 ; N. R. D ra p e r  and  H. S m ith , A p p lie d  R e g re s s io n  A n a ly s i s , (New 
Y ork : Jo h n  W iley  and  S o n s , I n c . ,  1 9 6 6 ) ,  p p .  1 1 8 -9 ; Jam es L . M urphy,
I n t r o d u c t o r y  E c o n o m e tr ic s , o p . c i t . ,  p p . 5 4 -6 0 ; T aro  Yamane, S t a t i s ­
t i c s  : An I n t r o d u c t o r y  A n a l y s i s , (New Y ork : H a rp e r  and Row, 1 9 6 7 ),
p p .  3 8 9 -4 0 5 .
^ ^ In  t h e  re m a in d e r  o f  t h i s  c h a p te r  t h e  te rm s  " s e a s o n a l ly  a d ­
ju s t e d  d a t a "  and " p r e a d ju s te d  d a t a "  w i l l  b e  u se d  in t e r c h a n g e a b ly  t o  
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' T ab le  11
ttonatary  M u ltip lie r*  C a lcu la ted  With Beat F i t t i n g  Lag S tru c tu re *  






















































































.86** '  .63* .87 .53** .40 1.50** .39 .80** ,77 ,B6
(2 .91 ) (2 .25) (1-72) (2 .49) (4 .07 ) (2 .53) (1.27) (1-44)
- .0 5 - .2 9 - .3 9 - .1 2 .40 - .6 6 .39 .10 .45 - .3 1
(.2 2 ) (.6 1 ) ( .4 5 ) ( .7 2 ) (1 .32) (.2 6 ) ( .6 2 ) ( .4 4 )
.03 - .1 6 .54 - .0 4 .40 .29 .39 .51 .58 1.23
(-15) (.32 ) ( .6 3 ) ( .2 2 ) ( .6 0 ) (1 .34) (.78 ) (1 .76)
1.03** 1.21* - .0 6 .70** .40 1.00* .39 1.16** 2.07** 1.06
(3 .55) (2 .28) (.07 ) (3 .22) (2 .09) (2-91) (2 .85) (1 .47)
- .8 1 .62 1.36** .30 .44 .66
(1 .37) ( .7 6 ) (2 .84) (.7 2 ) (-58) ( .9 1 )
.97 - .2 3 - .7 1 .07 .42 - .1 8
(1 .67) (.29 ) (1 .45) (.1 7 ) (.57 ) ( .2 8 )
- -1 .0 7 .40 - .6 8 - .1 5 - .7 2 .11
(1 .89 ) (.45 ) (1 .38) (.39 ) (.9 6 ) (.1 9 )
.89* - .8 1 .36 .84** 1.51* .71
(2 .15 ) ( .8 3 ) ( .7 9 ) (2 .47) (2 .33 ) ( .8 3 )
2.44** 1.53** - .1 1
(2 .49) (3 .42) ( .1 2 )
-2 .94** - .9 3 * - .0 6





1.87 1.37 1.95 1.07 1.60** 3.06 1.56** 3.63 5.52 3.97
(7 .70 ) (7 .54)
.08 - .1 4 - .4 9 - .0 7 - .6 1 .08
(.4 8 ) (.7 1 ) (3 .63) (.4 7 ) (4 .37) (.3 6 )
3 .09 .81 35.07 4.08 3.50 28.78 3.52 -1 .0 7 34.84 2.49
(1 .77) ( .3 6 ) (4.60) (2 .4 1 ) (2 .12) (4 .58 ) (2 .11) (.47) (5 .71) ( .7 8 )
2.04 2.00 1.93 1.89 2.16 1.92 2.14 2.02 1.93 2.07
.64 .66 .98 .62 .59 .99 .59 .67 .98 .75
4 .79 4.85 8.29 . 4 .93 4.83 7.27 4.85 4 .77 9 .22 4 .77
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A djusted Bank C red it Proxy
Those narked  w ith  an  *  a ra  i lg n l f l e a n t  a t  th #  .03 l e v e l ;  th o se  narked w ith  **Vote; Wurfier* In  p a re n th e s is  re p re se n t t -v a lu e s  fo r  th e  co rresponding  c o e f f i c ie n t .
a re  s ig n i f ic a n t  a t  th* .01 l e v a l .  
l SA -  S easonally  A djusted Data; S.A .-D.V. ■ S easo n a lly  ad ju s te d  w ith  dura* v a r ia b le * : H .E.B .S. -  High Employment Budget Surp lus 
I lh a  fo llow ing  symbols a re  used to  re p re se n t th e  v a r io u s  lag  s t r u c tu r e s :  R -  re c ta n g u la r ;  K -  Koyck; V -  In v e rte d  V; A -  A lw n  [ th a  m o ts
degree o f  th e  polynom ial and th e  l e t t e r *  B and F re p re se n t the  se ro  c o n s tr a in ts  -  B fo r  bo th  en d s, F fo r f a r  o n ly j .
th * 112
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g r o s s  n a t i o n a l  p r o d u c t ,  ' ^ ' s "  s ta n d a r d  d e v i a t i o n  o f  4 .7 3  i s  lo w er 
th a n  t h o s e  f o r  t h e  o th e r  m o n e ta ry  a g g r e g a te s .  "M3 " ,  "Bank C r e d i t "  
and  t h e  " A d ju s te d  Bank C r e d i t  P ro x y "  h av e  s ta n d a r d  d e v i a t i o n s  o f  
4 .8 5 ,  4 .8 3  and 4 .7 7  r e s p e c t i v e l y ,  w h ile  h a s  5 .3 5 ,  th e  h i g h e s t  
s ta n d a r d  d e v i a t i o n .
The b e s t  f i t t i n g  la g  s t r u c t u r e s  w ere  som ew hat s u r p r i s i n g .  I n  
r e c e n t  y e a r s  th e  Almon p ro c e d u re  h a s  become a  p o p u la r  m ethod o f  
e s t i m a t i n g  l a g s ;  y e t ,  o n ly  th e  r e g r e s s i o n  u s in g  a s  t h e  m o n e ta ry  
v a r i a b l e  found  t h e  Almon p o ly n o m ia l to  b e  t h e  b e s t  f i t t i n g .  T h is  
p a r t i c u l a r  la g  d i s t r i b u t i o n  was e s t im a te d  u s in g  a  4 th  d e g r e e  p o ly ­
n o m ia l w i th  z e ro  r e s t r i c t i o n s  p la c e d  on each  end  o f  t h e  p o ly n o m ia l 
and  fro m  v a r i a b l e s  in c lu d e d  in  th e  s t r u c t u r e  -  t h e  c u r r e n t  and  t h r e e  
la g g e d  ch an g es  i n  M^. Two o f  t h e  c o e f f i c i e n t s  w ere  s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  . 0 1  l e v e l  and  t h r e e  had  t h e  e x p e c te d  p o s i t i v e  
s i g n .  The one v a r i a b l e  t h a t  had  a  n e g a t iv e  s ig n  was s m a l l  ( - .0 7 )  
and  s t a t i s t i c a l l y  i n s i g n i f i c a n t .  The b e s t  f i t t i n g  l a g  s t r u c t u r e  
f o r  and Bank C r e d i t  was a  r e c t a n g u l a r  d i s t r i b u t i o n  c o n ta in in g  
th e  c u r r e n t  and t h r e e  la g g e d  v a r i a b l e s .  F o r  e a c h  v a r i a b l e  t h i s  e s t i ­
m a ted  c o e f f i c i e n t  was p o s i t i v e  and s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  
,0 1  l e v e l . ^  The c o e f f i c i e n t  f o r  was 4 .7 2 ,  a  m u l t i p l i e r  v e ry
^ F o r  th e  r e c t a n g u l a r  d i s t r i b u t i o n  t h e  f o u r  v a r i a b l e s  in c lu d e d  
in  t h e  la g  s t r u c t u r e  a r e  com bined and e s t im a te d  a s  a  s i n g l e  v a r i a b l e  
so  t h e r e  i s  o n ly  on e  c a l c u l a t e d  c o e f f i c i e n t .  I n  T a b le s  11 and 12 
t h e  s i n g l e  c a l c u l a t e d  v a r i a b l e s  a r e  shown a s  t h e
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s i m i l a r  t o  th o s e  c a l c u l a t e d  w i th  t h e  m odels  exam ined  i n  C h a p te r  I I I ,  
T h e se  e s t im a te d  r e g r e s s i o n s  show t h e  e f f e c t  on g r o s s  n a t i o n a l  p r o ­
d u c t  th ro u g h  tim e  o f  ch an g e s  i n  t h e  m o n e ta ry  v a r i a b l e s .  F ig u r e  11 
com pares t h e  c u m u la t iv e  p e r c e n ta g e  o f  t h e s e  e f f e c t s .
Bank C r e d i t  and  M^ show 25 p e r c e n t  o f  t h e i r  t o t a l  im p a c t o c c u r ­
r i n g  i n  e a c h  q u a r t e r ,  s i n c e  t h e  b e s t  f i t t i n g  la g  s t r u c t u r e  f o r  eac h  
w as r e c t a n g u l a r .  The t o t a l  im p a c t f o r  and  Mg a l s o  o c c u rs  i n  f o u r  
q u a r t e r s ,  b u t  t h e  im p a c t i s  l e s s  s y m m e tr ic a l  th a n  f o r  Bank C r e d i t  
and M^, w i th  45 p e r c e n t  o f  t h e  ch a n g e  b e in g  t r a n s m i t t e d  i n  p e r io d  t .  
F o r t h e  n e x t  two p e r io d s  t h e  n e t  im p ac t o f  a  ch an g e  in  M2  and Mg 
on GNP i s  v i r t u a l l y  z e r o ,  w ith  th e  re m a in in g  55 p e r c e n t  o f  t h e  t o t a l  
im p a c t o c c u r r in g  i n  t h e  f o u r th  q u a r t e r .  A lth o u g h  th e  Koyck ty p e  lag  
s t r u c t u r e ,  w h ich  w as b e s t  f i t t i n g  f o r  Mg, c o n ta in s  f o u r  m ore q u a r t e r s ,  
t h e  n e t  im p a c t o f  t h e s e  a d d i t i o n a l  v a r i a b l e s  i s  z e r o .
Of t h e  f i v e  m o n e ta ry  a g g r e g a te s  u se d  i n  t h i s  s tu d y  th e  " p ro x y "  
showed th e  lo n g e s t  la g g e d  r e l a t i o n s h i p  on g r o s s  n a t i o n a l  p ro d u c t  
th ro u g h  tim e  o f  ch a n g e s  in  t h e  m o n e ta ry  v a r i a b l e .  I t  t a k e s  tw o y e a r s  
b e f o r e  th e  t o t a l  im p a c t o f  a  c h a n g e  in  t h e  " p ro x y "  i s  r e f l e c t e d  i n  
GNP, ev en  th o u g h  o v e r  70 p e r c e n t  o f  th e  im p a c t o c c u r s  w i th i n  t h e  
f i r s t  y e a r .
F o r  Mg and t h e  A d ju s te d  Bank C r e d i t  P ro x y  t h e  b e s t  f i t t i n g  la g  
s t r u c t u r e  was a  fo rm  o f  t h e  Koyck d i s t r i b u t i o n .  F o r  b o th  a g g r e g a te s  
th e  c u r r e n t  and s e v e n  la g g e d  q u a r t e r s  w ere  a llo w e d  to  rem a in  f r e e  
o f  t h e  Koyck a s s u m p tio n .  T h is  freed o m  m eans t h a t  t h e  g e o m e tr ic  d e ­
c l i n e  d id  n o t  b e g in  u n t i l  two y e a r s  a f t e r  t h e  c h an g e  in  t h e  m o n e ta ry
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F ig u r e  11
C o m p ariso n  o f  t h e  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  a  
One D o l l a r  C hange i n  V a r io u s  M o n e ta ry  A g g re g a te s  on 
G ro s s  N a t i o n a l  P r o d u c t  U s in g  S e a s o n a l ly  A d ju s te d  D a ta  and  th e  
B e s t  F i t t i n g  L ag  S t r u c t u r e  f o r  E ach  R e g r e s s io n
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v a r i a b l e .  Some o f  t h e  l a g  v a lu e s  f o r  had  u n e x p e c te d  n e g a t iv e  
s i g n s ,  b u t  n o n e  o f  t h e  n e g a t iv e  v a r i a b l e s  w as s t a t i s t i c a l l y  s i g n i ­
f i c a n t .  T h re e  o f  t h e  f o u r  p o s i t i v e  v a lu e  m u l t i p l i e r s  w ere  s i g n i f i ­
c a n t  a t  t h e  .05  l e v e l .  F o r  t h e  " p ro x y " ,  a l l  b u t  on e  o f  t h e  
c o e f f i c i e n t s  h ad  th e  e x p e c te d  p o s i t i v e  s ig n s  and t h r e e  w e re  s i g n i ­
f i c a n t  a t  t h e  . 0 1  l e v e l .
B . S e a s o n a l ly  A d ju s te d  w i th  Dummy V a r ia b le s
When t h e  r e g r e s s i o n  c a l c u l a t e d  u s in g  duniny v a r i a b l e s  t o  d e -
s e a s o n a l i z e  t h e  d a t a  a r e  com pared w i th  th o s e  u s in g  p r e a d j u s t e d  d a t a ,
s e v e r a l  u n ifo rm  ch an g es  a r e  a p p a r e n t .  F i r s t ,  a s  a  c o m p a riso n  o f
a d j a c e n t  colum ns f o r  e a c h  v a r i a b l e  i n  T a b le  11 i n d i c a t e s ,  t h e  s i z e
o f  t h e  t o t a l  m u l t i p l i e r  in c r e a s e d  f o r  e a c h  o f  t h e  m o n e ta ry  v a r i a b l e s .
S e c o n d , th e  b e s t  f i t t i n g  la g  s t r u c t u r e  f o r  e a c h  v a r i a b l e  was a  Koyck
46ty p e  m odel w i th  s e v e r a l  v a r i a b l e s  " f r e e "  o f  t h e  Koyck a s s u m p tio n .  
T h ese  la g g e d  f r e e  v a r i a b l e s  a lm o s t  u n ifo rm ly  to o k  on  a l t e r n a t i n g  
s i g n s ,  a  c h a r a c t e r i s t i c  t h a t  m ig h t i n d i c a t e  t h a t  t h e  dummy v a r i a b l e s  
a r e  n o t  a b l e  to  c a p tu r e  a l l  o f  t h e  s e a s o n a l i t y  i n  t h e  d a t a .  T h i r d ,
9
th e  R ' s  f o r  e a c h  r e g r e s s i o n  r o s e  s i g n i f i c a n t l y  when th e  d a t a  w ere  
a d j u s t e d  w i th  dummy v a r i a b l e s .  The r e g r e s s i o n s  d e s e a s o n a l iz e d  w ith
^ I t  i s  i n t e r e s t i n g  to  n o te  t h a t  th e  Koyck ty p e  m odel w as by  
f a r  t h e  b e s t  f i t t i n g  la g  s t r u c t u r e .  A ls o ,  a l l  b u t  t h e  Koyck ty p e  
la g  s t r u c t u r e  showed n e g a t iv e  s e r i a l  c o r r e l a t i o n  a s  i s  shown by th e  
D u rb in -W atso n  s t a t i s t i c .
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dummy v a r i a b l e s  had  R ^ (s )  s  .9 8 ,  w h e re a s  th e  h ig h e s t  f o r  p r e ­
v i o u s l y  a d j u s t e d  d a t a  w as . 6 8 . F a r t  o f  t h e  r e a s o n  f o r  such h ig h  
R ^ 's  may b e  t h a t  much o f  t h e  q u a r t e r l y  v a r i a t i o n s  i n  th e  u n a d ju s te d  
d a t a  r e s u l t s  fro m  s e a s o n a l  p a t t e r n s  w h ich  a r e  p ic k e d  up  in  th e  
r e g r e s s i o n s  by  th e  dummy v a r i a b l e s  th e r e b y  g iv in g  t h e  e q u a t io n  h ig h  
e x p la n a to r y  p o w e rs . F o u r th ,  when dummy v a r i a b l e s  w e re  u sed  i n  th e  
r e g r e s s i o n s ,  t h e  s ta n d a r d  d e v i a t i o n s  r o s e  c o n s id e r a b ly .  The lo w e s t  
s ta n d a r d  d e v i a t i o n  u s in g  u n a d ju s te d  d a t a  w i th  dummy v a r i a b l e s  w as 
7 .2 7  ( f o r  b an k  c r e d i t ) ,  w h i le  t h e  h i g h e s t ,  u s in g  p r e v io u s ly  a d j u s t e d  
d a t a ,  was 5 .3 5  ( f o r  M ^ ). T h is  i n c r e a s e  in  th e  s i z e  o f  th e  s t a n d a r d  
d e v i a t i o n ( s )  i n d i c a t e s  t h a t  th e  p r e d i c t i v e  a c c u ra c y  o f  th e  e q u a t io n s  
a r e  d im in is h e d  when dummy v a r i a b l e s  a r e  u sed  to  d e s e a s o n a l i z e  d a t a  
(ev en  th o u g h  th e  e x p la n a to r y  pow er o f  t h e  r e g r e s s i o n  a r e  in c r e a s e d  - 
i . e .  h ig h e r  R ^ ' s ) . ^
A f i f t h  ch an g e  n o te d  was t h a t  t h e  b e s t  f i t t i n g  la g  s t r u c t u r e  
c o n ta in e d  m ore la g g e d  v a r i a b l e s  (w ith  th e  e x c e p t io n  o f  th e  " p ro x y "  
w h ich  c o n ta in e d  th e  same num ber) w hen dummy v a r i a b l e s  w ere  u se d  t o  
d e s e a s o n a l i z e  d a t a .  S i x t h ,  a  c o m p a riso n  o f  F ig u r e s  11 and 12 shows
^^The mean v a lu e s  o f  t h e  d e p e n d e n t v a r i a b l e s  a r e  n o t  e x a c t l y  
t h e  same b e c a u s e  f i r s t  d i f f e r e n c e s  a r e  u se d  and u n a d ju s te d  d a t a  h a s  
a  h ig h e r  q u a r t e r - t o - q u a r t e r  v a r i a t i o n  th a n  d o e s  p r e a d j u s t e d  d a t a .
The mean v a l u e  f o r  p r e a d ju s t e d  d a t a  i s  1 4 .9 4 ; f o r  d a t a  d e s e a s o n a l iz e d  
w i th  dummy v a r i a b l e s ,  1 5 .4 1 .  The h ig h e r  mean v a l u e  o f  th e  d e p e n d e n t 
v a r i a b l e  f o r  u n a d ju s te d  d a t a  p a r t i a l l y  e x p la in s  t h e  i n c r e a s e  i n  th e  
s ta n d a r d  d e v i a t i o n .  H ow ever, f o r  p r e a d ju s t e d  d a t a  t h e  mean v a l u e  o f  
th e  d e p e n d e n t v a r i a b l e  a v e ra g e s  a b o u t t h r e e  t im e s  t h e  s i z e  o f  th e  
s ta n d a r d  d e v i a t i o n ;  w h i le  f o r  d a t a  d e s e a s o n a l iz e d  w i th  dummy v a r i ­
a b le s  , i t  i s  l e s s  th a n  tw ic e  th e  s i z e .
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F ig u r e  12
C o m p ariso n  o f  t h e  C u n u la t iv e  P e r c e n ta g e  
E f f e c t s  o f  a  One D o l la r  Change I n  V a r io u s  
M o n e ta ry  A g g re g a te s  on G ross N a t io n a l  P ro d u c t  
U sin g  D a ta  S e a s o n a l ly  A d ju s te d  by Dummy V a r ia b l e s  
And B e s t  F i t t i n g  L ag S t r u c t u r e  f o r  E ach  R e g re s s io n
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t h a t  t h e  p e r c e n ta g e  o f  t h e  t o t a l  e f f e c t  o f  t h e  m o n e ta ry  v a r i a b l e s  
o c c u r r in g  in  p e r io d  t  ( i . e .  t h e  q u a r t e r  i n  w h ich  th e  c h an g e  to o k  
p la c e )  i n c r e a s e d ,  w i th  t h e  e x c e p t io n  o f  t h e  " p ro x y ,"  when dummy 
v a r i a b l e s  w ere  u s e d .  S e v e n th ,  when d a t a  w e re  s e a s o n a l ly  a d ju s t e d  
by  dummy’ v a r i a b l e s  i t  to o k  lo n g e r  f o r  1 0 0  p e r c e n t  o f  t h e  m o n e ta ry  
e f f e c t s  t o  b e  r e a l i z e d .  H ow ever, f o r  M- ,^ M2 , and M  ^ a  g r e a t e r  p e r ­
c e n ta g e  o f  t h e  e f f e c t  was a c h ie v e d  w i th i n  tw o q u a r t e r s  o f  t h e  c h a n g e , 
(com pare  F ig u r e s  11 and 1 2 ) .
When dummy v a r i a b l e s  w e re  u sed  to  d e s e a s o n a l i z e  t h e  d a t a  th e  
a b i l i t y  o f  t h e  v a r io u s  m o n e ta ry  v a r i a b l e s  t o  p r e d i c t  ch an g e s  in  
g r o s s  n a t i o n a l  p ro d u c t  ch a n g e d , b u t  n o t  u n if o r m ly .  The " b e s t "  
r e g r e s s i o n  among t h e  m o n e ta ry  a g g r e g a te s  i s  now bank  c r e d i t ,  w ith  
a  s ta n d a r d  d e v i a t i o n  o f  7 .2 7 .
C . S e a s o n a l ly  A d ju s te d  D a ta  w i th  t h e  H igh  Em ploym ent B udget S u rp lu s
G e n e r a l i z a t i o n s  a b o u t t h e  e f f e c t  o f  in c lu d in g  th e  h ig h  em ploy­
m ent b u d g e t s u r p lu s  a s  an  a d d i t i o n a l  in d e p e n d e n t v a r i a b l e  w ith  i t s  
own s e p a r a t e  l a g  s t r u c t u r e  i n  r e g r e s s io n s  u s in g  s e a s o n a l l y  a d j u s t e d  
d a t a  a r e  d i f f i c u l t  t o  f i n d .  T h e re  d id  n o t  a p p e a r  t o  b e  o ne  u n ifo rm  
im p a c t on th e  r e g r e s s i o n s  when th e  h ig h  em ploym ent b u d g e t was i n ­
c lu d e d  . The c l o s e s t  t h i n g  to  u n i f o r m i ty  (M3  was th e  e x c e p t io n )  t h a t  
o c c u r r e d  was t h a t  t h e  b e s t  f i t t i n g  ty p e  o f  l a g  s t r u c t u r e  rem a in ed  t h e  
same r e g a r d l e s s  o f  w h e th e r  t h e  h ig h  em ploym ent b u d g e t s u r p lu s  was 
in c lu d e d  in  th e  r e g r e s s i o n s . A n o th e r  common te n d e n c y  (w ith  th e  
e x c e p t io n  o f  M^) was t h a t  t h e  p r e d i c t i v e  a c c u ra c y  o f  t h e  e q u a t io n s
120
d ro p p e d , i f  th e y  changed  a t  a l l .  I n  t h e  c a s e  o f  M^, h o w ev e r, t h e  
s ta n d a r d  d e v i a t i o n  o f  r e g r e s s i o n  f e l l  fro m  5 .3 5  to  4 .9 3 ,  th e r e b y  
in c r e a s i n g  t h e  r e l i a b i l i t y  o f  t h e  e q u a t io n .  The o th e r  s ta n d a r d  
d e v i a t i o n  e i t h e r  s l i g h t l y  in c r e a s e d  o r  d id  n o t  c h a n g e .
C hanges i n  t h e  m o n e ta ry  m u l t i p l i e r s  d id  n o t  a p p e a r  t o  f o l lo w  
an y  d i s c e r n i b l e  p a t t e r n  when t h e  HEBS w as in c lu d e d  i n  t h e  r e g r e s ­
s i o n s .  F o r  i n s t a n c e ,  when t h e  la g  s t r u c t u r e  c o n ta in e d  th e  same 
num ber o f  la g g e d  m o n e ta ry  v a r i a b l e s  a s  t h e  r e g r e s s i o n s  w i th o u t  t h e  
HEBS, such  a s  f o r  M2  and  Bank C r e d i t ,  t h e  s i z e  o f  t h e  t o t a l  m u l t i ­
p l i e r s  f e l l  s l i g h t l y .  F o r  M2  th e  m u l t i p l i e r  f e l l  fro m  1 .9 4  to  1 .8 7 ;  
f o r  bank c r e d i t ,  from  1 .6 0  to  1 .5 6 .  When th e  la g  s t r u c t u r e  co n ­
t a in e d  fe w e r la g g e d  v a r i a b l e s ,  such  a s  f o r  Mg, t h e  m o n e ta ry  m u l t i ­
p l i e r  d e c re a s e d  s i g n i f i c a l l y  -  from  1 .3 7  to  1 .0 7 .  R e g re s s io n s  co n ­
t a i n i n g  m ore la g g e d  v a r i a b l e s ,  su ch  a s  f o r  M^ and th e  A d ju s te d  Bank 
C r e d i t  P ro x y , had l a r g e r  t o t a l  m u l t i p l i e r s .  The t o t a l  m u l t i p l i e r  
in c r e a s e d  from  4 .7 2  to  5 .6 0  and from  3 .6 3  to  3 .9 7  f o r  M-^  and th e  
"p ro x y "  r e s p e c t i v e l y .  T h ese  r e s u l t s  s u g g e s t  t h a t  t h e  HEBS had much 
l e s s  o f  a n  e f f e c t  on  th e  s i z e  o f  th e  m o n e ta ry  m u l t i p l i e r s  th a n  d id  
t h e  num ber o f  la g g e d  m o n e ta ry  v a r i a b l e s  in c lu d e d  i n  t h e  r e g r e s s i o n .
A co m p ariso n  o f  F ig u r e s  11 and 13 shows t h a t  w i th  th e  e x c e p t io n  
o f  Mi th e  t im e  re s p o n s e  o f  t h e  m o n e ta ry  v a r i a b l e s  was n o t  a p p r e c ia b ly  
a f f e c t e d  by th e  i n c l u s i o n  o f  th e  HEBS in  th e  r e g r e s s i o n .  When th e  
HEBS was in c lu d e d  w ith  M- ,^ t h e  b e s t  f i t t i n g  l a g  s t r u c t u r e  showed a  
f u l l  two and o n e - h a l f  y e a r s  b e f o r e  t h e  f u l l  e f f e c t  was em bodied  i n
T able  12
Monetary M u lt ip l ie r s  C a lcu la ted  With B eat F i t t i n g  Lag S tru c tu re *  
and C ilng  Two Methods o f  D eaeaaonallz lng  Data
M.B.R. N.B.R. Honetarv Base R.P.D.S
S .A .- S .A .- S .A .- S .A .- S .A .- S .A .- S .A .- S .A .-
S . A. D.V. H .E.B .5. S . A. D.V. H .E.B.S. S.A. D.V. H .E .B .S . S.A. D.V. H.E.B.S.
t 5 .31 -4 ,6 5 9.58 .24 -5 .6 7 2.33 2.68 - .6 6 1.67 1.55 -7 .5 5 4.52
(1 .19) (2 .62 )** (.0 8 ) (1 .39) (.9 5 ) (.1 3 ) ( .5 0 ) (1 .24)
t - l 7 .97 15,60 .80 3.32 11.85 3.73 2.68' 8 .29 1.67 9.21 23.57 4 .5 2
(3 .54 )** (.1 6 ) (1 .05) (2 ,2 0 )* (1 .62) (1 .47) (3 .26)** (2 .91)**
t - 2 7.97 15.13 13.17 6.36 7.09 7.37** 2.68 8.03 1.67 7.81 11.84 4 .5 2
(2 .92 )** (2 .7 B)** (1 .97) (1 .22) (3.72) (1 .30) (3 .41 )** (1 .31)
t - 3 5.31 10.68** -.1 8 8.50* 11.51* 9.60** 2.68 4.65 1.67 3.81 11.22 4.52
(2 .48) (.03 ) (2 .45) (2 .22) (3 .25) (.77 ) (1 .77 ) (1 .31)
t - 4 -7 .2 7 -3 .9 9 - .8 2 -4 .0 4 2.68 -7 .12 1.67 1.25 -11.06 4.52
(1 .50) (.97 ) ( .2 1 ) (.72 ) (1 .45) (.5 0 ) (1-22)
t - 5 10.83* 3.63 -1 .2 4 12.15* 2.68 12.37* 1.67 1.70 16.26 4.52
(2 .17) (.89 ) (.34 ) (2 .07) (2 .15) (.8 1 ) (1 .95)
t-fi 5 .24 .63 -4 .4 5 * 1.67 4.27 4.52
(1 .21) ( .1 7 ) (.6 8 ) (1 .86)
t - 7 3.70 9.92** 12.77* 1.67 5.64 4.52
(.8 2 ) (2 .50) (2 .09) (1 .93)
t-B -4 .2 6 -9 .2 2 1.67
(1 .02) (1 .41)
t - 9 -5 .2 4 4.97 1.67
(1 .34 ) ( .80)
t-1 0 8.42
(2 .1 3 )*
t-1 1 -3 .9 9
(1 .0 2 ) ' r
lA H t.t 26.56 40.32 31.95 22.08 36.96 23.03 16 .0B 24.95 16.70 35.24 44.28 36.16
(5 .7 1 )* (7 .24 )** (6 .85)** (5 .69 )**
iC H P -i -.4 7 * * .11 .24 - .3 5  ■ -.61** -.5 0 * *
(3 .18) (.6 0 ) (1-30) (1 .99) (4 .22) (3.42)
C onstant 6.83 55.64 3.52 4.99 57.19 7.92 .79 42.16 .86 5.09 58.18 4.43
(A .13) (13.88) (1 .65) (2 .26) (11.85) (5 .46) ( .3 8 ) (4 .49) (.4 1 ) (2 .46) (9 .76) (2.30)
D.V. 1.81 1.57 1.95 1.88 1.82 1.74 2.03 1.76 2.06 1.74 1.71 1.80
R2 .44 .98 .70 .66 .98 .55 .56 .97 .58 .45 .97 .48
S .E .E . 5.62 8.14 5.25 5.21 8.43 5-38 5 .0 0 9.75 4 .93 5.79 9.92 5.46
Lag2
S tru c tu re A-2-a K K K K A-4-B R K R A-4-T K R
Note: H unters In p a re n th e s is  re p re se n t t-v a lu e s  fo r  th e  correspond ing  c o e f f i c ie n t .  Those narked w ith  an * a re  s ig n i f ic a n t  a t  th a  .05 le v e l ;  those
narked w ith ** a re  s ig n i f ic a n t  a t  th e  .01 le v e l .
25A -  S easo n a lly  A djusted Data; S.A.-D.V. ■ S easo n a lly  A djusted With-Ousii# V a riab le s ; H .Z.B .S, -  High Employment Budget Surplus
2The fo llow ing  symbols a re  used to  re p re se n t th e  v a r io u s  lag  s t r u c tu r e s :  R -  re c ta n g u la r ;  K •  Koyck; V -  In v e rte d  V; A ■ Almon [ th e  number re p re se n ts  
th e  deg ree  of th e  polynom ial and th e  l e t t e r s  B and F re p re se n t th e  te ro  c o n s tr a in ts  -  B fo r  both en d s, F fo r  f a r  o n ly ] .
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GNP. F o r  t h e  o th e r  m o n e ta ry  a g g r e g a t e s ,  f u l l  e f f e c t  o c c u r r e d  i n  t h e
same tim e  p e r io d  a s  when th e  HEBS was e x c lu d e d .
R e se rv e  A g g re g a te s
T a b le  12 shows t h e  m u l t i p l i e r s  and  o th e r  r e l e v a n t  in f o r m a t io n  
c a l c u l a t e d  f o r  t h e  b e s t  f i t t i n g  l a g  s t r u c t u r e s  u s in g  r e s e r v e  a g g re ­
g a te s  a s  t h e  m o n e ta ry  v a r i a b l e s .  A g a in , t h r e e  colum ns o f  in fo rm a ­
t i o n  a p p e a r  w i th  e a c h  v a r i a b l e :  Column (1 ) show s m u l t i p l i e r s
c a l c u l a t e d  u s in g  s e a s o n a l ly  a d j u s t e d  d a t a ;  Column (2) p r e s e n t s  th e  
m u l t i p l i e r s  c a l c u l a t e d  when dummy v a r i a b l e s  a r e  u se d  to  d e s e a s o n a l i z e  
t h e  d a t a ;  and Column (3) d e n o te s  t h e  m u l t i p l i e r s  c a l c u l a t e d  u s in g  
s e a s o n a l l y  a d ju s t e d  d a t a  and th e  h ig h  em ploym ent b u d g e t s u r p lu s  a s  
a  f i s c a l  v a r i a b l e .
A. Seasonally Adjusted Data
As can  b e  se e n  i n  T a b le  12 when s e a s o n a l ly  a d ju s te d  d a t a  a r e
u sed  th e  m o n e ta ry  b a s e  i s  t h e  b e s t  p r e d i c t o r  o f  ch an g es i n  g ro s s  
n a t i o n a l  p ro d u c t  a s  r e f l e c t e d  by th e  s ta n d a r d  d e v i a t i o n  o f  5 .0 0 .
T h is  i s  t h e  lo w e s t  among th e  r e s e r v e  a g g r e g a te s ,  in c lu d in g  n on ­
b o rro w ed  r e s e r v e s ,  member bank  r e s e r v e s ,  and R .P .D . 's  w h ich  had 
s ta n d a r d  d e v i a t i o n s  o f  5 .2 1 ,  5 .6 2  and 5 .7 9 ,  r e s p e c t i v e l y .  I n t e r ­
e s t i n g l y ,  R .P .D .’ s ,  th e  F e d e r a l  R e se rv e  t a r g e t  v a r i a b l e  i n  r e c e n t  
y e a r s ,  i s  th e  p o o r e s t  among t h e  r e s e r v e  a g g r e g a te s  a s  a  p r e d i c t o r  
o f  ch a n g e s  i n  g ro s s  n a t i o n a l  p r o d u c t .
Among the lag structures examined there was no one distribution 
best fitting for more than one reserve aggregate. For the monetary
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b a s e  t h e  b e s t  la g  s t r u c t u r e  was a  r e c t a n g u l a r  d i s t r i b u t i o n  c o n t a in ­
in g  th e  c u r r e n t  and f i v e  la g g e d  q u a r t e r s .  The e s t im a te d  c o e f f i c i e n t  
o f  1 6 .0 8  w as p o s i t i v e  and  s i g n i f i c a n t  a t  th e  .01  l e v e l .  F o r  member 
b an k  r e s e r v e s  an  Almon seco n d  d e g re e  p o ly n o m ia l c o n s t r a in e d  t o  z e ro  
a t  b o th  e n d s  was t h e  b e s t  f i t .  U s in g  th e  Almon te c h n iq u e  a  second  
d e g re e  p o ly n o m ia l w i th  tw o c o n s t r a i n t s  was e s t im a te d  by a  s i n g l e  
v a r i a b l e  w h ich  was d iv id e d  i n t o  a  s y m m e tr ic a l p a t t e r n  much l i k e  t h e  
i n v e r t e d  V . The e s t im a te d  c o e f f i c i e n t  f o r  member b an k  r e s e r v e s  was 
p o s i t i v e  and  s i g n i f i c a n t  a t  th e  . 0 1  l e v e l .
A Koyck ty p e  d i s t r i b u t i o n  w i th  tw e lv e  ’'f r e e "  v a r i a b l e s  was b e s t  
f i t t i n g  f o r  nonborrow ed  r e s e r v e s .  Of th e  tw e lv e  " f r e e "  v a r i a b l e s ,  
e i g h t  had  th e  e x p e c te d  p o s i t i v e  s ig n ;  how ever, o n ly  t h r e e  o f  th e  
c o e f f i c i e n t s  w ere  s i g n i f i c a n t  a t  t h e  .05  l e v e l .  F o r R .P .D . 's  a  
f o u r th  d e g r e e  p o ly n o m ia l w ith  t h e  f a r  end c o n s t r a in e d  to  z e ro  was 
th e  b e s t  f i t t i n g .  The d i s t r i b u t i o n  c o n ta in e d  th e  c u r r e n t  and sev en  
la g g e d  v a r i a b l e s  a l l  o f  w h ich  had p o s i t i v e  s ig n s  w ith  two c o e f f i c i e n t s  
b e in g  s i g n i f i c a n t .
The c u m u la tiv e  p e r c e n ta g e  e f f e c t s  on g ro s s  n a t i o n a l  p ro d u c t  f o r  
ch an g es  i n  th e  r e s e r v e  a g g r e g a te s  a r e  shown in  F ig u r e  1 4 . Member 
bank  r e s e r v e s  showed th e  q u ic k e s t  t o t a l  im p a c t ,  a s  a f t e r  f o u r  q u a r ­
t e r s  1 0 0  p e r c e n t  o f  t h e  im p ac t was r e f l e c t e d  i n  ch an g es  i n  g ro s s  
n a t i o n a l  p r o d u c t .  The p a t t e r n  o f  r e s p o n s e  was e v e n ly  d i s t r i b u t e d  
w i th  2 0  p e r c e n t  o f  t h e  im p ac t o c c u r r in g  in  ea c h  o f  q u a r t e r s  one and 
f o u r  and 30 p e r c e n t  in  t h e  second  and  t h i r d .
125
F ig u r e  14
C om p ariso n  o f  t h e  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  o f  a 
One D o l l a r  C hange i n  V a r io u s  R e s e rv e  A g g re g a te s  on  
G ro ss  N a t io n a l  P ro d u c t  U s in g  S e a s o n a l ly  A d ju s te d  D a ta  
and  t h e  B e s t  F i t t i n g  L ag S t r u c t u r e  f o r  E ach  R e g re s s io n
P e r c e n t  150 150 P e r c e n t  •
-1 4 0
120120
--1101 1 0 ..
100100 -------------------
Member Bank 
9 0 .  .R e s e rv e s—j
8 0 - - N o n b o rro v ed  R e s e rv e s
• ,707 0 . .
- -  606 0 - -
5 0 - -
- -  40
t-^ 9 t+io t+Vl t+12~tti t t j .  t-rt tJs
q u a r te r s  A f te r  Changing
th e  M onetary V ariab les
Source: C a lcu la ted  From T able 12
126
The m o n e ta ry  b a s e  r e g r e s s e d  w i th  a  r e c t a n g u l a r  l a g  s t r u c t u r e
show ed 17 p e r c e n t  o f  i t s  t o t a l  im p a c t o c c u r r i n g  i n  e a c h  o f  i t s  s i x
q u a r t e r s .  F o r  t h e  n o n b o rro w ed  r e s e r v e s  t h e  im p a c t p a t t e r n  was
sm oo th  f o r  t h e  f i r s t  f o u r  q u a r t e r s  i n  w h ic h  85 p e r c e n t  o f  th e  t o t a l
im p a c t o c c u r r e d ;  y e t  f o u r  m ore q u a r t e r s  w e re  u t i l i z e d  b e f o r e  t h e
r e m a in in g  15 p e r c e n t  was r e f l e c t e d  i n  GNP.
The t im e  r e s p o n s e  f o r  R . P . D . 's ,  t h e  s lo w e s t  among th e  r e s e r v e
a g g r e g a te s  , fo l lo w e d  an  u n i n t e r r u p t e d  p a t t e r n  w i th  1 0  t o  2 0  p e r c e n t
ASo f  i t s  t o t a l  im p a c t o c c u r r i n g  i n  e a c h  o f  e i g h t  q u a r t e r s .
B . S e a s o n a l ly  A d ju s te d  w i th  Dummy V a r ia b l e s
T a b le  12 i n d i c a t e s  t h a t  s e v e r a l  c h a n g e s  o c c u r r e d  w hen t h e  
r e g r e s s i o n s  u s in g  r e s e r v e  a g g r e g a te s  w e re  s e a s o n a l l y  a d j u s t e d  w i th  
dummy v a r i a b l e s .  F i r s t ,  t h e  s i z e  o f  th e  t o t a l  m u l t i p l i e r s  i n c r e a s e d  
f o r  e a c h  r e s e r v e  a g g r e g a te  - a  f i n d i n g  t h a t  s u b s t a n t i a t e s  t h e  s im i ­
l a r  f i n d i n g  f o r  t h e  m o n e ta ry  a g g r e g a t e s .  F o r  t h e  m o n e ta ry  b a s e  t h e  
t o t a l  m u l t i p l i e r  in c r e a s e d  fro m  1 6 .OB t o  2 4 .9 5 ,  e v e n  th o u g h  t h e  l a g  
s t r u c t u r e  c o n ta in e d  th e  sam e num ber o f  la g g e d  p e r i o d s . The b e s t  
f i t t i n g  la g  s t r u c t u r e  f o r  member b an k  r e s e r v e s  in c lu d e d  tw o m ore 
la g g e d  p e r io d s  when dummy v a r i a b l e s  w ere  u s e d ,  and  t h e  t o t a l  m u l t i ­
p l i e r  i n c r e a s e d  from  2 6 .5 6  t o  4 0 .3 2 .  E ven  th o u g h  n o n b o rro w ed  r e ­
s e r v e s  and  R . P . D . 's  e a c h  c o n ta in e d  two l e s s  la g g e d  v a r i a b l e s  when
48 The f i r s t  and  f i f t h  q u a r t e r s  w e re  e x c e p t io n s  t o  t h i s  g e n e r a ­
l i z a t i o n .  R ou g h ly  f o u r  p e r c e n t  o f  t h e  t o t a l  im p a c t o c c u r r e d  in  
e a c h  o f  th e s e  two q u a r t e r s .
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u s in g  t h e  dummy v a r i a b l e s ,  t h e  t o t a l  m u l t i p l i e r s  in c r e a s e d  from
2 2 .0 8  t o  3 6 .9 6  and  3 5 .2 4  t o  4 4 .2 8  r e s p e c t i v e l y .
S eco n d , t h e  Koyck ty p e  l a g  s t r u c t u r e  w i th  s e v e r a l  ’’f r e e "  v a r i ­
a b l e s  was t h e  b e s t  f i t t i n g  l a g  d i s t r i b u t i o n  f o r  eac h  o f  th e  r e s e r v e  
a g g r e g a te s .  T h is  f in d in g  c o r re s p o n d e d  w i th  t h a t  f o r  m o n e ta ry  a g g r e ­
g a t e s ,  and s i m i l a r l y  ( e x c e p t  f o r  th e  c o e f f i c i e n t  f o r  t - 2 ) , e ach  
c o e f f i c i e n t  to o k  a l t e r n a t i n g  p o s i t i v e  and  n e g a t iv e  s i g n s .
T h i r d ,  and  a g a in  l i k e  t h e  p a t t e r n  e s t a b l i s h e d  f o r  m o n e ta ry
2
a g g r e g a te s ,  t h e  R ( s )  in c r e a s e d  s u b s t a n t i a l l y  when dummy v a r i a b l e s  
w ere  u sed  to  d e s e a s o n a l i z e  t h e  d a t a .  A l l  o f  t h e  r e s e r v e  a g g r e g a te s  
had R ^ (s)  ^  .9 7  when dummy v a r i a b l e s  w e re  u se d  a s  c o n t r a s t e d  w i th  
th e  h i g h e s t  f o r  p r e a d j u s t e d  d a t a  o f  . 6 6 .
F o u r th ,  t h e  s ta n d a rd  d e v i a t i o n s  o f  r e g r e s s i o n  f o r  each  v a r i ­
a b le  in c r e a s e d  s u b s t a n t i a l l y  when dummy v a r i a b l e s  w ere  u s e d . The 
lo w e s t s t a n d a r d  d e v i a t i o n  u s in g  dummy v a r i a b l e s  was 8 .1 4  (member 
b ank  r e s e r v e s )  a s  com pared t o  th e  h i g h e s t  u s in g  p r e a d ju s t e d  d a t a  o f  
5 .7 9  ( R . P . D . 's ) .
F i f t h ,  a s  in d i c a te d  b y  th e  s ta n d a r d  d e v i a t i o n s ,  t h e  b e s t  p r e ­
d i c t o r  o f  c h a n g e s  i n  g r o s s  n a t i o n a l  p r o d u c t  i s  member b an k  r e s e r v e s ,  
w i th  a  s ta n d a r d  d e v i a t i o n  o f  8 .1 4 .  N onborrow ed r e s e r v e s  w ith  a  
s ta n d a rd  d e v i a t i o n  o f  8 .4 3  h ad  a  c l o s e r  r e l a t i o n s h i p  t o  g r o s s  n a t i o n a l  
p ro d u c t th a n  th e  m o n e ta ry  b a s e  w ith  a  s ta n d a r d  d e v i a t i o n  o f  9 .7 5 ,  
w h ile  R .P .D . 's  s ta n d a rd  d e v i a t i o n  o f  9 .9 2  rem a in ed  l a s t  among th e  
r e s e r v e  a g g r e g a te s  i n  p r e d i c t i v e  r e l i a b i l i t y .
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A c o m p a riso n  o f  F ig u r e s  14 and 15 i n d i c a t e s  t h e r e  i s  l i t t l e  
ch an g e  i n  t h e  t im e  r e s p o n s e  among th e  r e s e r v e  a g g r e g a te s  when d a t a  
d e s e a s o n a l iz e d  w i th  dummy v a r i a b l e s  w e re  u sed  in  t h e  r e g r e s s i o n s .  
H ow ever, when dummy v a r i a b l e s  w ere u se d  t o  a d j u s t  t h e  d a t a ,  t h e  
tim e  r e s p o n s e  was s l i g h t l y  m ore e r r a t i c .  A lth o u g h  member b an k  r e ­
s e r v e s  to o k  tw o q u a r t e r s  lo n g e r  to  c o m p le te  t h e i r  t o t a l  e f f e c t  when 
dummy v a r i a b l e s  w e re  u s e d ,  90 p e r c e n t  o f  t h i s  e f f e c t  s t i l l  o c c u r r e d  
w i th i n  o ne  y e a r .  R .P .D . 's  showed a  s l i g h t l y  m ore r a p i d  r e s p o n s e  
w i th  i t s  t o t a l  im p a c t o c c u r r i n g  i n  s i x  q u a r t e r s .  F o r  t h e  m o n e ta ry  
b a s e  and  n o n borrow ed  r e s e r v e s ,  i t  to o k  s i x  and e i g h t  q u a r t e r s ,  
r e s p e c t i v e l y ,  f o r  100 p e r c e n t  o f  th e  ch an g e  to  b e  r e a l i z e d  i n  G .N .P . 
The r e s p o n s e  was a l s o  m ore e r r a t i c  when th e  d a t a  w as d e s e a s o n a l iz e d  
u s in g  dummy v a r i a b l e s .
C. S e a s o n a l ly  A d ju s te d  D a ta  w ith  th e  H igh Em ploym ent B udget S u rp lu s
When th e  h ig h  em ploym ent b u d g e t s u r p lu s  (HEBS) w as in c lu d e d  
w i th  t h e  r e s e r v e  a g g r e g a te s  i n  th e  r e g r e s s i o n s , t h e  t o t a l  m u l t i p l i e r s  
f o r  e a c h  v a r i a b l e  i n c r e a s e d ,  a l th o u g h  n o t  s i g n i f i c a n t l y  (a s  shown 
in  T a b le  1 2 ) .  F o r  t h e  " b a s e "  th e  t o t a l  m u l t i p l i e r  in c r e a s e d  fro m
1 6 .0 8  to  1 6 .7 0 ,  w h i le  f o r  member bank  r e s e r v e s ,  non b o rro w ed  r e s e r v e s ,  
an d  R . P . D . 's  t h e  i n c r e a s e  was from  2 6 .5 6  t o  3 1 .9 5 ,  2 2 .0 8  to  2 3 .0 3 ,  
and 3 5 .2 4  to  3 6 .1 6 ,  r e s p e c t i v e l y .
F o r  t h e  m o n e ta ry  a g g r e g a te s  th e  b e s t  f i t t i n g  ty p e  o f  l a g  s t r u c ­
t u r e  re m a in e d  t h e  same w hen th e  HEBS was in c lu d e d  i n  t h e  r e g r e s s i o n s .  
F o r  t h e  r e s e r v e  a g g r e g a t e s ,  h o w ev er, o n ly  th e  m o n e ta ry  b a s e  w i th  a  
r e c t a n g u l a r  d i s t r i b u t i o n  had  th e  same ty p e  o f  l a g  s t r u c t u r e .  As t o
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member b an k  r e s e r v e s  t h e  b e s t  f i t  changed  fro m  an  Almon seco n d  d e ­
g r e e  p o ly n o m ia l t o  a  Koyck w i th  e i g h t  " f r e e "  p e r i o d s .  F o r  non­
b o rrow ed  r e s e r v e s ,  th e  ch an g e  was from  a  Koyck to  an  Almon f o u r t h  
d e g re e  p o ly n o m ia l c o n ta in in g  th e  c u r r e n t  and  t h r e e  la g g e d  p e r i o d s .  
C h an g in g  from  an  Almon f o u r t h  d e g re e  p o ly n o m ia l t o  a  r e c t a n g u l a r  
d i s t r i b u t i o n  c o n ta in in g  e i g h t  p e r io d s  was th e  b e s t  f i t  f o r  R .P .D . 's .
E x c e p t f o r  n o n borrow ed  r e s e r v e s ,  t h e  s ta n d a rd  d e v i a t i o n  o f  
e ach  r e g r e s s i o n  d e c re a s e d  when th e  h ig h  em ploym ent b u d g e t was ad d ed  
to  th e  e q u a t io n .  F o r  nonborrow ed  r e s e r v e s  th e  s ta n d a r d  d e v i a t i o n  
in c r e a s e d  from  5 .2 1  to  5 .3 8  w h i le  f o r  th e  m o n e ta ry  b a s e ,  member 
b an k  r e s e r v e s ,  and R .P .D . 's  th e  d e c r e a s e  was from  5 .0 0  to  4 .9 3 ,
5 .6 2  to  5 .2 5  and  5 .7 9  to  5 .4 6 ,  r e s p e c t i v e l y .
The g r e a t e s t  ch an g e  t h a t  to o k  p la c e  when th e  HEBS was in c lu d e d  
i n  t h e  r e g r e s s i o n s  was t h e  m easu red  r e s p o n s e  th ro u g h  t im e  on GNP 
f o r  ch an g es  i n  th e  r e s e r v e  a g g r e g a te s .  A co m p ariso n  o f  F ig u r e s  14 
and  16 i n d i c a t e s  t h a t  th e  t im e  re s p o n s e  f o r  R .P .D . 's  was th e  o n ly  
r e s e r v e  a g g r e g a te  w h ich  rem a in ed  v i r t u a l l y  u n c h a n g e d . W ith  th e  
HEBS in  t h e  r e g r e s s i o n  i t  t a k e s  two f u l l  y e a r s  b e f o r e  t h e  f u l l  
im p a c t o f  ch an g es  i n  member b an k  r e s e r v e s  o c c u r r e d ,  a s  c o n t r a s t e d  
t o  t h e  p r e v io u s  o ne  y e a r .  H ow ever, 75 p e r c e n t  o f  t h e  t o t a l  im p a c t 
s t i l l  to o k  p la c e  w i th i n  t h r e e  q u a r t e r s .  W hereas th e  f u l l  im p a c t o f  
a  ch an g e  i n  nonborrow ed  r e s e r v e s  to o k  a  y e a r  e x c lu d in g  th e  HEBS, 
in c u ld in g  th e  HE^S in c r e a s e d  t h e  t im e  p e r io d  to  tw o y e a r s  ( a l th o u g h  
85 p e r c e n t  o f  im p a c t o c c u r r e d  w i th in  t h e  f i r s t  y e a r ) . The m o n e ta ry  
b a s e  showed th e  m ost d r a s t i c  ch a n g e ; in c lu d in g  t h e  HEBS i n  t h e
131
F ig u r e  16
A C om parison  o f  t h e  C u m u la tiv e  P e r c e n ta g e  E f f e c t s  
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r e g r e s s i o n  in c r e a s e d  t h e  t o t a l  m e asu re d  im p ac t fro m  one and  o n e - h a l f  
t o  tw o and o n e - h a l f  y e a r s .
Summary and C o n c lu s io n s
The m a jo r  i n t e n t i o n  o f  t h e  p r e c e e d in g  a n a l y s i s  was t o  d e t e r ­
m ine t h e  r e l i a b i l i t y  o f  v a r io u s  m o n e ta ry  v a r i a b l e s  i n  p r e d i c t i n g  
ch a n g e s  i n  g ro s s  n a t i o n a l  p r o d u c t .  R e g a rd in g  t h i s  o b j e c t i v e ,  
s e v e r a l  c o n c lu s io n s  a r e  w a r r a n te d  b a s e d  on  th e  r e g r e s s i o n s  c a l c u ­
l a t e d  u s in g  p r e a d j u s t e d  d a t a .  F i r s t ,  f o r  th e  m o n e ta ry  a g g r e g a te s ,  
money b r o a d ly  d e f in e d  to  in c lu d e  t im e  d e p o s i t s  (M2 ) was t h e  m ost 
a c c u r a t e  p r e d i c t o r  o f  ch an g e s  i n  g r o s s  n a t i o n a l  p r o d u c t ,  w h ile  
money n a r ro w ly  d e f in e d  (M- )^ was t h e  l e a s t  r e l i a b l e .  The r e g r e s s i o n s  
th e m s e lv e s  g iv e  no c lu e  why M-^  p e rfo rm e d  so  p o o r ly  r e l a t i v e  to  M2 , 
b u t  o n e  p o s s i b l e  an sw er i s  t h a t  t im e  d e p o s i t s , w h ich  a r e  in c lu d e d  
i n  Mg, a r e  m ore s t a b l e  th a n  e i t h e r  demand d e p o s i t s  o r  th e  c u r r e n c y  
h o ld in g s  o f  t h e  p u b l i c .
S e c o n d , among th e  r e s e r v e  a g g r e g a t e s ,  t h e  m o n e ta ry  b a s e  was 
th e  m o st r e l i a b l e  p r e d i c t o r  w h i le  R .P .D .’ s was t h e  l e a s t  r e l i a b l e .  
I n t e r e s t i n g l y ,  two r e s e r v e  a g g r e g a t e s ,  t h e  m o n e ta ry  b a s e  and n o n ­
b o rro w ed  r e s e r v e s ,  w e re  m ore r e l i a b l e  p r e d i c t o r s  th a n  M]_. T h is  
was an, u n e x p e c te d  f i n d i n g  s in c e  t h e  b a s e  and nonborrow ed  r e s e r v e s  
a r e  a t  l e a s t  one s t e p  f a r t h e r  rem oved from  g r o s s  n a t i o n a l  p ro d u c t  
th a n  i s  M^. The o n ly  r e a s o n a b le  e x p la n a t io n  f o r  such  a  f in d in g  
seem s t o  b e  th e  v a r i a b i l i t y  t h a t  may h a v e  e x i s t e d  i n  M  ^ d u r in g  th e  
1960s a s  i n t e r e s t  r a t e s  c h a n g e d . I n  a  p e r io d  o f  m ore s t a b l e  i n t e r e s t
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r a t e s  i t  i s  l i k e l y  t h a t  w ould  b e  a  b e t t e r  p r e d i c t o r  th a n  th e  
r e s e r v e  a g g r e g a t e s .
T h i r d ,  ch an g e s  i n  a l l  o f  th e  m o n e ta ry  a g g r e g a te s  exam ined  
showed a  f a i r l y  r a p id  im p a c t on g ro s s  n a t i o n a l  p r o d u c t ,  a s  o f  th e  
f i v e  v a r i a b l e s  exam in ed , f o u r  showed 1 0 0  p e r c e n t  o f  t h e i r  im p ac t 
o c c u r r in g  w i th i n  o ne  y e a r .  The r e g r e s s io n s  i n d i c a t e d  t h a t  t h e  
r e s e r v e  a g g r e g a te s  to o k  lo n g e r  to  re a c h  t h e i r  f u l l  im p a c t:  o f  th e  
f o u r  r e s e r v e  a g g r e g a te s  a n a ly z e d  o n ly  member b an k  r e s e r v e s  showed 
i t s  f u l l  im p a c t i n  one y e a r  w h ile  th e  o t h e r s  r e q u i r e d  one and o n e - 
h a l f  to  tw o y e a r s .  T h is  r e s u l t  i s  i n  a c c o rd a n c e  w ith  m ost eco n o ­
m i s t s '  a  p r i o r i  e x p e c ta t io n s  a b o u t th e  l a g  i n  m o n e ta ry  p o l i c y .  I t  
seem s r e a s o n a b le  t o  e x p e c t  a t  l e a s t  th e  m a j o r i t y  o f  t h e  e f f e c t s  o f  
a  ch an g e  in  m o n e ta ry  a g g r e g a te s  to  b e  r e f l e c t e d  i n  g ro s s  n a t i o n a l  
p ro d u c t  w i th i n  a  y e a r .  S in c e  t h e  r e s e r v e  a g g r e g a te s  a r e  a t  l e a s t  
o n e  s t e p  rem oved from  t h e  m o n e ta ry  a g g r e g a t e s ,  i t  s h o u ld  ta k e  lo n g e r  
f o r  t h e i r  im p a c t to  b e  r e f l e c t e d  i n  g ro s s  n a t i o n a l  p r o d u c t .
F o u r th ,  no one p a r t i c u l a r  ty p e  o f  la g  s t r u c t u r e  w as c o n s i s ­
t e n t l y  s u p e r i o r  i n  f i t t i n g  t h e  r e l a t i o n s h i p  b e tw ee n  t h e  m o n e ta ry  
v a r i a b l e s  and  g ro s s  n a t i o n a l  p r o d u c t .  T h is  i s  somewhat s u r p r i s i n g  
i n  v ie w  o f  t h e  f a c t  t h a t  th e  Almon p ro c e d u re  h a s  b e e n  h e r a ld e d  i n  
r e c e n t  y e a r s  a s  th e  b e s t  way to  m easu re  la g s  s in c e  th e  Almon t e c h ­
n iq u e  e s t i m a t e s  la g s  u t i l i z i n g  s t a t i s t i c a l  p ro c e d u re s  r a t h e r  th a n  
a  p r i o r i  a s s u m p tio n s .  The o n ly  la g  s t r u c t u r e  exam ined  t h a t  was 
n o t  b e s t  f i t t i n g  f o r  a t  l e a s t  one e q u a t io n  w as th e  in v e r t e d  V . 
H ow ever, a  w e ig h t in g  schem e o th e r  th a n  th e  o n e  u sed  i n  t h i s  s tu d y
134
m ig h t h a v e  p ro d u ced  a  b e t t e r  f i t t i n g  s t r u c t u r e .  Such a  d iv e rg e n c e  
o f  b e s t  f i t t i n g  la g  s t r u c t u r e s  may i n d i c a t e  t h a t  much h a s  y e t  to  
b e  l e a r n e d  a b o u t m e a su r in g  l a g s .
A s e c o n d a ry  a im  o f  t h i s  c h a p te r  w as to  d e te rm in e  t h e  e f f e c t s  
o f  s e a s o n a l  a d ju s tm e n ts  o n  v a r io u s  a s p e c t s  o f  t h e  r e g r e s s i o n s .
S e v e r a l  ch an g e s  w ere  o b s e rv e d  when t h e  d a t a  w e re  d e s e a s o n a l iz e d  
w ith  dummy v a r i a b l e s  i n s t e a d  o f  t h e  r a t io - to - m o v in g - a v e r a g e  a p p ro a c h . 
F i r s t ,  t h e  t o t a l  m u l t i p l i e r s  f o r  a l l  o f  t h e  v a r i a b l e s  in c r e a s e d  
u s in g  t h e  dummy v a r i a b l e  a p p ro a c h . Why t h i s  happened  i s  n o t  c e r ­
t a i n .  H ow ever, i f  s e a s o n a l i t y  i s  n o t  s t r i c t l y  a d d i t i v e  and  i f  
t h e r e  i s  c o - s e a s o n a l i t y  b e tw een  q u a r t e r s ,  th e  m o n e ta ry  c o e f f i c i e n t s  
may p i c k  up s e a s o n a l i t y  and  b ia s  th em  u p w a rd .^9
S e c o n d , a  Koyck ty p e  la g  s t r u c t u r e  u s in g  s e v e r a l  " f r e e "  v a r i ­
a b le s  w as b e s t  f i t t i n g  f o r  a l l  t h e  v a r i a b l e s .  The c a l c u l a t e d  
m u l t i p l i e r s  f o r  th e s e  " f r e e "  v a r i a b l e s  a lm o s t u n ifo rm ly  had a l t e r ­
n a t in g  s i g n s ,  a  f i n d i n g  w h ich  may c o n f irm  th e  s p e c u l a t i o n  t h a t  th e  
m o n e ta ry  c o e f f i c i e n t s  c o n ta in  s e a s o n a l  f a c t o r s . ^
^ T h i s  same c o n t e n t io n  i s  made by J .  L . P i e r c e ,  " C r i t i q u e  o f  
a  F o rm a l M odel, o f  th e  Economy o f  t h e  O f f i c e  o f  M anagem ent and  Bud­
g e t , "  by  A r th u r  B . L a f f e r  and R. D avid  R anson , J o i n t  E conom ic 
C o m m ittee , The 1971 E conom ic R e p o rt o f  th e  P r e s i d e n t , H e a r in g s  
P a r t  I ,  (F e b ru a ry , 1 9 7 1 ) ,  p p . 3 0 0 -1 2 .
^ ° I t  was p o in te d  o u t  e a r l i e r  t h a t  a l l  r e g r e s s i o n s  w h ere  th e  
la g  s t r u c t u r e s  w ere  c l e a r l y  s p e c i f i e d  showed n e g a t iv e  a u t o c o r r e ­
l a t i o n ,  an  i n d i c a t i o n  t h a t  th e  m odel may b e  m i s s p e c i f i e d .
135
T h i r d ,  f o r  t h e  m o n e ta ry  a g g r e g a t e s ,  t h e  p e r c e n ta g e  o f  th e  
t o t a l  im p a c t o c c u r r in g  in  t h e  f i r s t  q u a r t e r  in c r e a s e d  when dummy 
v a r i a b l e s  w ere  u se d  t o  d e s e a s o n a l i z e  d a t a ,  w h i le  f o r  th e  r e s e r v e  
a g g r e g a t e s ,  t h e  p e r c e n ta g e  d e c r e a s e d .  F o r  t h e  m o n e ta ry  a g g r e g a te s  
t h i s  f i n d i n g  i s  c o n s i s t e n t  w ith  t h e  L a f f e r -R a n s o n  r e s u l t s . ^  How­
e v e r ,  t h e r e  d o es  n o t  a p p e a r  t o  b e  a  l o g i c a l  e x p l a n a t i o n  o f  why 
m o n e ta ry  and  r e s e r v e  a g g r e g a te s  w ould  b e  a f f e c t e d  d i f f e r e n t l y .
n
F o u r th ,  t h e  R ' s  and th e  s ta n d a r d  d e v i a t i o n  o f  r e g r e s s i o n  
s u b s t a n t i a l l y  in c r e a s e d  when t h e  d a t a  w ere  d e s e a s o n a l iz e d  w i th  
dummy v a r i a b l e s .  A dd ing  v a r i a b l e s  t o  a  r e g r e s s i o n  i s  l i k e l y  t o  
i n c r e a s e  t h e  ( u n le s s  th e  R^ i s  a l r e a d y  v e ry  h i g h ) , even  i f  th e  
v a r i a b l e  i t s e l f  i s  i n s i g n i f i c a n t  s t a t i s t i c a l l y .  T h e r e f o r e ,  u s in g  
s e a s o n a l l y  u n a d ju s te d  d a t a  w ith  t h r e e  s e a s o n a l  dummys and a  c o n s ta n t  
te rm  (w hich  a l s o  p ic k s  up s e a s o n a l i t y )  w ould  b e  e x p e c te d  to  i n c r e a s e  
t h e  R ( s ) . A ls o ,  i f  t h e  dummy v a r i a b l e s  p ic k  up m ore th a n  s e a s o n a l ­
i t y ,  t h e  e x p la n a to r y  pow er o f  t h e  r e g r e s s i o n s  w ould  b e  in c r e a s e d .  
S e v e r a l  e x p la n a t io n s  f o r  t h e  in c r e a s e d  s i z e  o f  t h e  s ta n d a r d  d e v i ­
a t i o n  o f  r e g r e s s i o n  a r e  f e a s i b l e .  W ith t h e  mean v a lu e  o f  t h e  d e -
cn
p e n d e n t v a r i a b l e  i n c r e a s i n g ,  t h e  a b s o lu t e  v a l u e  o f  d e v i a t i o n s  
fro m  t h i s  mean a r e  l i k e l y  to  in c r e a s e  ev en  i f  t h e  p e r c e n ta g e  d e v i ­
a t i o n s  do n o t .  T h is  w ould  i n c r e a s e  t h e  s i z e  o f  t h e  s ta n d a r d
51p0r  a  summary o f  t h e i r  r e s u l t s  and  an  a n a l y s i s  o f  t h e i r  
m o d e l s e e  C h a p te r s  I I  and  I I I  o f  t h i s  s tu d y .
“*^As n o te d  e a r l i e r  ( s e e  f o o tn o t e  4 3 ,  p .  I l l ) ,  t h e  mean v a lu e  
o f  t h e  d e p e n d e n t v a r i a b l e  i n c r e a s e s  from  1 4 .9 4  to  1 5 .4 1  when u n ­
a d j u s t e d  d a t a  i s  u s e d .
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d e v i a t i o n .  A ls o ,  when dummy v a r i a b l e s  a r e  added  to  t h e  r e g r e s s i o n s ,  
th e  d e g r e e s  o f  freed o m  a r e  re d u c e d  w h ich  w i l l  i n c r e a s e  t h e  s ta n d a r d  
d e v i a t i o n s  n o t i c e a b l y  i f  t h e  sam p le  s i z e  i s  n o t  l a r g e .  L ik e w is e ,  
t h e  Koyck ty p e  r e g r e s s i o n s  w i th  s e v e r a l  " f r e e "  v a r i a b l e s ,  w h ich  
w ere  b e s t  f i t t i n g  f o r  a l l  v a r i a b l e s  when dummy v a r i a b l e s  w ere  u se d  
to  d e s e a s o n a l i z e  t h e  d a t a ,  h a v e  few er d e g r e e s  o f  freed o m  th a n  th e  
r e g r e s s i o n s  w hose la g  s t r u c t u r e s  w ere  e s t im a te d  a s  a  s i n g l e  v a r i a b l e .
A lth o u g h  t h e  i n c l u s i o n  o f  th e  h ig h  em ploym ent b u d g e t  s u r p lu s  
(HEBS) i n  t h e  r e g r e s s i o n s  u s in g  s e a s o n a l l y  a d ju s t e d  d a t a  d id  n o t  
h av e  an y  u n ifo rm  e f f e c t  on t h e  c h o ic e  o f  l a g  s t r u c t u r e s , t h e  p r e ­
d i c t i v e  a b i l i t y  o f  t h e  r e g r e s s i o n s ,  o r  t h e  s i z e  o f  th e  m o n e ta ry  
m u l t i p l i e r s ,  s e v e r a l  o b s e r v a t i o n s  ca n  b e  m ade. F i r s t ,  th e  t o t a l  
m u l t i p l i e r s  te n d e d  t o  i n c r e a s e  f o r  a l l  t h e  r e s e r v e  a g g r e g a te s  and 
m o st o f  t h e  m o n e ta ry  a g g r e g a t e s . The o n ly  l o g i c a l  e x p la n a t io n  f o r  
t h i s  b e h a v io r  i s  t h a t  t h e  a c t u a l  d e f i c i t s  o f  th e  1960s w ere  l a r g e l y  
f in a n c e d  b y  m o n e ta ry  e x p a n s io n ,  and t h a t  a c t u a l  s u r p lu s e s  c o in c id e d  
w i th  m o n e ta ry  c o n t r a c t i o n s .  H ow ever, e x a c t l y  how m o n e ta ry  e x p a n ­
s io n  and  c o n t r a c t i o n  r e l a t e  to  th e  HEBS i s  n o t  c e r t a i n  b e c a u se  some 
o f  t h e  q u a r t e r - t o - q u a r t e r  ch a n g e s  i n  t h e  a c t u a l  s u r p lu s  o r  d e f i c i t  
h ad  o p p o s i t e  s ig n s  to  t h a t  o f  t h e  q u a r t e r - t o - q u a r t e r  ch an g e s  i n  t h e  
h ig h  em ploym ent b u d g e t s u r p l u s .
Second, the majority of the equations became more reliable 
predictors of gross national product when the HEBS was included, 
as evidence by the lower standard deviation. Inclusion of an 
additional variable in a regression would tend to increase the
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p r e d i c t i v e  a b i l i t y  o f  a n  e q u a t io n  b u t  t h e  lo s s  i n  d e g re e s  o f  f r e e ­
dom may o f f s e t  t h i s  i n c r e a s e  so  t h a t  t h e  s ta n d a r d  d e v i a t i o n  o f  
r e g r e s s i o n  may r i s e .
T h i r d ,  when t h e  HEBS was I n c lu d e d  i n  t h e  r e g r e s s i o n s  th e  b e s t  
f i t t i n g  ty p e  o f  l a g  s t r u c t u r e  te n d e d  t o  re m a in  t h e  sam e f o r  t h e  
m o n e ta ry  a g g r e g a te s  ( o n ly  M3  c h a n g e d ) , w h i le  f o r  t h e  r e s e r v e  a g g r e ­
g a t e s ,  o n ly  t h e  l a g  s t r u c t u r e  f o r  t h e  " b a s e ” re m a in e d  u n ch an g e d .
W hat t h i s  f i n d i n g  m eans o r  why i t  o c c u r r e d  i s  n o t  c e r t a i n ,  b u t  i t  
a p p e a r s  t o  i n d i c a t e  o n c e  a g a in  t h a t  v e r y  l i t t l e  i s  known a b o u t th e  
p r o p e r  way t o  m e a su re  l a g s .
F o u r th ,  i n c l u s i o n  o f  t h e  h ig h  em ploym ent b u d g e t s u r p lu s  changed  
t h e  m e asu re d  r e s p o n s e  ( o f t e n  s u b s t a n t i a l l y )  o v e r  t im e  on  g ro s s  
n a t i o n a l  p r o d u c t  f o r  many o f  th e  m o n e ta ry  v a r i a b l e s . I t  w ould  b e  
e a s i e r  t o  i n t e r p r e t  t h i s  f i n d i n g  i f  c h a n g e s  i n  t h e  t im e  r e s p o n s e  
w e re  c o n s i s t e n t l y  i n  one d i r e c t i o n ;  h o w e v e r, such  i s  n o t  th e  c a s e .  
Among t h e  m o n e ta ry  a g g r e g a t e s ,  o n ly  changed  s i g n i f i c a n t l y ,  b u t  
t h e  i n c l u s i o n  o f  t h e  HEBS p ro lo n g e d  t h e  tim e  r e s p o n s e  from  one 
y e a r  (w ith o u t  t h e  HEBS) to  tw o and o n e - h a l f  y e a r s .  F o r  nonborrow ed  
r e s e r v e s  th e  t im e  r e s p o n s e  w as re d u c e d  fro m  two y e a r s  (when 1 0 0  
p e r c e n t  o f  t h e  e f f e c t  o c c u r r e d )  t o  o n e  y e a r ,  w h i le  f o r  th e  m o n e ta ry  
b a s e  t h e  t im e  r e s p o n s e  w as p ro lo n g e d  fro m  one and  o n e - h a l f  t o  tw o 
and  o n e - h a l f  y e a r s .  F o r  member b an k  r e s e r v e s ,  th e  tim e  r e s p o n s e  
w as a l s o  le n g th e n e d  when th e  HEBS w as in c lu d e d ,  i n  t h i s  c a s e  fro m  
o n e  to  two y e a r s .  T h is  f i n d i n g  seem s t o  f u r t h e r  s u b s t a n t i a t e  t h e  
p ro b le m s  in h e r e n t  i n  t r y i n g  to  m e a su re  l a g s .
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The r e s u l t s  o f  t h i s  c h a p te r  i n d i c a t e  s e v e r a l  t e n t a t i v e  co n ­
c l u s i o n s .  F rom  a  s t r i c t l y  e m p ir ic a l  s ta n d p o in t  t h e s e  f in d in g s  
i n d i c a t e  t h a t  t h e  F e d e r a l  R e se rv e  s h o u ld  b e  m ore c o n c e rn e d  w ith  
c o n t r o l l i n g  t h e  m o n e ta ry  b a s e  o r  n o n -b o rro w e d  r e s e r v e s  th a n  w i th  
R . P . D . 's ,  t h e  r e s e r v e  t a r g e t  m ost o f t e n  c i t e d  by F e d e r a l  R e se rv e  
o f f i c i a l s  i n  r e c e n t  y e a r s .  L ik e w is e ,  m ore  a t t e n t i o n  sh o u ld  b e  
g iv e n  to  M2  an d  th e  A d ju s te d  Bank C r e d i t  P roxy  th a n  t o  a  t a r g e t  
a d v o c a te d  by  many m o n e t a r i s t s .
R e g a rd in g  t h e  s e a s o n a l  a d ju s tm e n t p r o c e d u r e ,  t h e  r e s u l t s  o f  
t h i s  s tu d y  a p p e a r  to  f a v o r  th e  r a t io - to - m o v in g - a v e r a g e  a p p ro a c h .
T he a l t e r n a t i n g  s ig n s  o f  t h e  c o e f f i c i e n t s  i n  t h e  Koyck ty p e  m o d e ls  
and  th e  n e g a t i v e  a u t o c o r r e l a t i o n  shown i n  th e  r e g r e s s i o n s  w h ich  
c l e a r l y  s p e c i f i e d  t h e  l a g  s t r u c t u r e ,  may i n d i c a t e  t h a t  th e  m odel 
i s  n o t  s p e c i f i e d  c o r r e c t l y  when dummy v a r i a b l e s  a r e  u se d  to  d e s e a -  
s o n a l i z e  t im e  s e r i e s  d a t a .  I f  t h e  s e a s o n a l  f a c t o r s  a r e  n o t  s t r i c t l y  
a d d i t i v e ,  th e n  t h e  c o e f f i c i e n t s  may b e  p ic k in g  up s e a s o n a l i t y .  
T h e r e f o r e ,  u n l e s s  i t  i s  d e f i n i t e l y  e s t a b l i s h e d  t h a t  s e a s o n a ls  a r e  
s t r i c t l y  a d d i t i v e ,  t h e r e  i s  no r e a s o n  f o r  u s in g  t h e  dummy v a r i a b l e  
m ethod f o r  s e a s o n a l l y  a d j u s t i n g  d a t a  s in c e  th e  r e g r e s s i o n s  a r e  much 
l e s s  r e l i a b l e  p r e d i c t o r s  o f  g ro s s  n a t i o n a l  p r o d u c t  a s  shown b y  t h e i r  
h ig h e r  s ta n d a r d  d e v i a t i o n s .
The te n d e n c y  f o r  t h e  m o n e ta ry  m u l t i p l i e r s  t o  i n c r e a s e  when t h e  
h ig h  em ploym ent b u d g e t s u r p lu s  i s  in c lu d e d  i n  t h e  r e g r e s s io n s  i n d i ­
c a t e s  t h a t  b u d g e ta ry  d e f i c i t s  and s u r p lu s e s  p ro b a b ly  t a k e  p la c e  
th ro u g h  m o n e ta ry  e x p a n s io n  and c o n t r a c t i o n ;  h o w ev er, i t  i s  d o u b t f u l
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t h a t  t h e  I n f lu e n c e  o f  e a c h  o f  t h e s e  v a r i a b l e s  can  b e  c o r r e c t l y  
s e p a r a t e d . From a  p r e d i c t i v e  s t a n d p o i n t  t h e r e  i s  no  r e a s o n  to  
in c lu d e  t h e  HEBS i n  t h e  r e g r e s s i o n s  u n le s s  d o in g  so  i n c r e a s e s  th e  
a b i l i t y  o f  t h e  e q u a t io n  to  p r e d i c t  g r o s s  n a t i o n a l  p r o d u c t .
CHAPTER V
THEORETICAL AND STATISTICAL PROBLEMS OF SELECTING 
MONETARY VARIABLES FOR SINGLE-EQUATION MODELS
W hether a  s i n g l e - e q u a t i o n  m odel i s  u se d  t o  t e s t  some econom ic 
h y p o th e s i s  o r  i s  s im p ly  u se d  to  show e m p i r i c a l  r e g u l a r i t i e s ,  s e v e r a l  
m e th o d o lo g ic a l ,  s t a t i s t i c a l ,  and  t h e o r e t i c a l  p ro b le m s  m u st be  co n - 
s id e r e d  i f  m e a n in g fu l s ta t e m e n t s  a r e  t o  b e  made fro m  th e  r e s u l t s .  
T h ese  p ro b lem s a s  th e y  r e l a t e  t o  t h e  a n a l y s i s  o f  C h a p te r  IV d e a l  
w i th  th e  s e l e c t i o n  o f  a p p r o p r i a t e  i n d i c a t o r s  o f  m o n e ta ry  i n f l u e n c e s .
F o r  a  m o n e ta ry  v a r i a b l e  to  b e  a p p r o p r i a t e  i t  sh o u ld  b e  j u s t i ­
f i e d  from  s e v e r a l  s t a n d p o i n t s .  F i r s t ,  a  t h e o r e t i c a l  j u s t i f i c a t i o n  
f o r  u s in g  a  p a r t i c u l a r  v a r i a b l e  i s  r e q u i r e d .  Such j u s t i f i c a t i o n  
o r d i n a r i l y  e v o lv e s  from  v a r io u s  t h e o r i e s  d e v e lo p e d  to  e x p l a in  th e  
d e t e r m in a t io n  o f  incom e, su c h  a s  th e  Q u a n t i ty  T h e o ry . S eco n d , e v i ­
d e n c e  sh o u ld  e x i s t  to  show t h a t  m ovem ents i n  t h e  v a r i a b l e ( s )  s e l e c ­
te d  a r e  d o m in a ted  by  a c t i o n s  o f  th e  m o n e ta ry  a u t h o r i t i e s . T h is  
d o es  n o t  im p ly  t h a t  p o l i c y  m ak ers  h a v e  a c te d  c o n s c io u s ly  t o  c o n t r o l  
t h e  s p e c i f i c  v a r i a b l e ( s )  u s e d .  T h i r d ,  to  i n t e r p r e t  m e a n in g fu l ly  
t h e  r e g r e s s i o n  c o e f f i c i e n t s ,  t h e  m o n e ta ry  v a r i a b l e  m ust b e  s t a t i s ­
t i c a l l y  ex o g e n o u s . The econom ic, m eaning  o f  t h i s  r e q u ire m e n t  i s
^ M ich ae l W. K eran , "M o n e ta ry  and F i s c a l  I n f lu e n c e s  on E conom ic 
A c t i v i t y  -  The H i s t o r i c a l  E v id e n c e ,"  R ev iew , F e d e r a l  R e se rv e  Bank o f  
S t .  L o u i s ,  (N ovem ber, 1 9 6 9 ) ,  p .  8 .
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t h a t  th e  v a r i a b l e ( s )  s e l e c t e d  t o  r e p r e s e n t  m o n e ta ry  a c t i o n s  sh o u ld  
n o t  i t s e l f  b e  d e te rm in e d  by econom ic a c t i v i t y .  I f  th e  v a r i a b l e  u se d  
i s  n o t  s t a t i s t i c a l l y  ex o g en o u s , th e  d i r e c t i o n  o f  c a u s a t io n  w i l l  b e  
u n c e r t a in ,  and a  c lo s e  s t a t i s t i c a l  a s s o c i a t i o n  w ith  econom ic a c t i v i t y  
w i l l  n o t  p ro v id e  e v id e n c e  o f  t h e  m ag n itu d e  o f  m o n e ta ry  in f l u e n c e s .
The o b j e c t i v e  o f  t h i s  c h a p te r  i s  to  e x p lo re  th e  a fo re m e n tio n e d  
p ro b lem s t o  d e te rm in e  w hich  v a r i a b l e s  exam ined i n  C h a p te r  IV can  be 
j u s t i f i e d  t h e o r e t i c a l l y  and s t a t i s t i c a l l y .
T h e o r e t i c a l  I n f lu e n c e  o f  M onetary  A c tio n s
C a r l C h r i s t  co n te n d s  t h a t  from  a  t h e o r e t i c a l  p o s i t i o n  an a p p ro ­
p r i a t e  v a r i a b l e  r e p r e s e n t in g  m o n e ta ry  a c t i o n s  i n  any e c o n o m e tr ic  
m odel m ust r e f l e c t  th e  f i n a n c i a l  c o n s t r a i n t  o f  th e  econom y. The
^T h is  s e c t i o n  draw s h e a v i ly  from  L e o n a l l  C. A n d e rse n , "An E v a l­
u a t io n  o f  th e  Im p a c ts  o f  M onetary  and F i s c a l  P o l ic y  on Econom ic Ac­
t i v i t y , "  i n  1969 P ro c e e d in g s  o f  th e  B u s in e s s  and E conom ics S t a t i s t i ­
c a l  S e c t io n , (W ash in g to n , D .C .: A m erican S t a t i s t i c a l  A s s o c i a t i o n ,
1 9 6 9 ) , p p . 2 3 3 -4 0 .
^ S e e , f o r  ex am p le , C a r l  F . C h r i s t ,  "M onetary  and F i s c a l  P o l ic y  
i n  M acroeconom ic M o d e ls ,"  i n  The Econom ic O u tlo o k  f o r  1 9 6 9 , (Ann 
A rb o r ,  M ich ig an : The U n iv e r s i t y  o f  M ich ig an  P r e s s ,  1 9 6 8 ) ,  p p . 93-
112 ; C a r l  F , C h r i s t ,  "A S h o rt-R u n  A g g re g a te  Demand M odel o f  t h e  
In te rd e p e n d e n c e  and E f f e c t s  o f  M onetary  and F i s c a l  P o l i c i e s  w ith  
K ey n esian  and C l a s s i c a l  I n t e r e s t  E l a s t i c i t i e s , "  A m erican Econom ic 
R ev iew, (May, 1 9 6 7 ) , p p . 4 3 4 -4 3 ; C a r l  F . C h r i s t ,  "A S im p le  M acro- 
econom ic Model w ith  a  G overnm ent B udget C o n s t r a i n t , "  J o u r n a l  o f  
P o l i t i c a l  Economy, ( J a n u a ry /F e b ru a ry ,  1 9 6 8 ) ,  p p . 5 3 -6 7 ; C a r l  F . 
C h r i s t ,  "E co n o m etric  M odels o f  th e  F in a n c ia l  S e c t o r , "  J o u r n a l  o f  
M oney, C r e d i t  and Banking, (May, 1971 ), p p .  4 1 9 -4 9 .
^A f i n a n c i a l l y  c o n s tr a in e d  economy i s  d e f in e d  f o r  t h i s  a n a l y s i s
a s  one in  w hich  a  d e c i s io n  to  spend  more th a n  c u r r e n t  incom e by one 
econom ic u n i t  can  o n ly  b e  a c h ie v e d  by th e  r e d u c t io n  i n  t h e  l e v e l  o f
sp e n d in g  o u t o f  incom e by some o th e r  econom ic u n i t .
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b a s i c  id e a  u n d e r ly in g  t h e  a n a l y s i s  o f  a  f i n a n c i a l l y  c o n s t r a in e d  e c o ­
nomy i s  t h e  f a m i l i a r  m i c r o - a n a l y s i s  o f  consum er dem and . T r a d i t i o n a l  
m ic ro e c o n o m ic  a n a l y s i s  assum es t h a t  h o u s e h o ld s  m ax im ize  u t i l i t y  su b ­
j e c t  t o  an  incom e o r  w e a l th  c o n s t r a i n t .  O r d i n a r i l y ,  c u r r e n t  incom e 
i s  t h e  c o n s t r a i n t  w h i le  o th e r  t h i n g s  su ch  a s  p r i c e s ,  i n t e r e s t  r a t e s ,  
e t c .  a r e  h e ld  c o n s t a n t .  A ch an g e  th e n  i n  t h e  c o n s t r a i n t  a l t e r s  t h e  
d e s i r e d  l e v e l  o f  t h e  h o u s e h o ld s ’ o u t l a y  on goods and  s e r v i c e s  and 
on  s a v i n g s .
T h is  a n a l y s i s  can  b e  e x te n d e d  t o  in c lu d e  tw o h o u s e h o ld s ,  e ac h  
w i th  a  f i n a n c i a l  c o n s t r a i n t .  A ssum e, f o r  e x a m p le , t h a t  an  eco n o n y  
e x i s t s  t h a t  h as  o n ly  two h o u s e h o ld s ,  (A) and ( B ) . (A) p r e f e r s
c u r r e n t  co n su m p tio n  to  f u t u r e  co n su m p tio n  and ca n  m a in ta in  a  l e v e l  
o f  e x p e n d i tu r e s  on goods and s e r v i c e s  (g iv e n  in c o m e , w e a l th ,  p r i c e s ,  
e t c . )  i n  e x c e s s  o f  i t s  c u r r e n t  incom e o n ly  by  b o rro w in g  fro m  (B) ; 
t h a t  i s ,  b y  s e l l i n g  i t s  l i a b i l i t y  t o  ( B ) . G iven  th e  incom e c o n ­
s t r a i n t ,  (A ) ' s d e s i r e  t o  i s s u e  a  l i a b i l i t y  ( o r  s e l l  a  f i n a n c i a l  
a s s e t )  w i l l  d epend  on th e  i n t e r e s t  r a t e  i t  m u st o f f e r  r e l a t i v e  to  
th e  i n t e r e s t  r e t u r n s  and p r i c e s  o f  r e a l  a s s e t s .  ( B ) 's  d e s i r e  to  
a c q u i r e  ( A ) 's  l i a b i l i t y  a l s o  d ep en d s  on (A )1s o f f e r i n g  r a t e  r e l a t i v e  
to  o th e r  i n t e r e s t  r a t e s  and p r i c e s .  Of c o u r s e ,  i f  (B) h a s  a  p r e f ­
e r e n c e  f o r  f u t u r e  co n su m p tio n  t h i s  w ould  b e  f a c i l i t a t e d  b y  a c q u i r in g
(A )’ s f i n a n c i a l  l i a b i l i t y .
I n  t h i s  e x a m p le , t o t a l  sp e n d in g  o f  t h e  tw o h o u se h o ld s  i s  n o t  
in c r e a s e d ;  (A )’ s s p e n d in g  in  e x c e s s  o f  incom e m u st b e  m a tch ed  by
( B ) 's  r e d u c t io n  in  sp e n d in g  o u t  o f  c u r r e n t  in c o m e . The i n t e r e s t
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r a t e  o n  t h e  f i n a n c i a l  a s s e t  w i l l  move t o  t h e  r a t e  n e c e s s a r y  t o  e q u a te  
t h e  s u p p ly  o f  and  demand f o r  f u n d s .  T h is  ty p e  o f  a n a l y s i s  c a n  be  
f u r t h e r  expanded  t o  in c lu d e  a l l  h o u s e h o ld s  a s  a  s i n g l e  eco n o m ic  en ­
t i t y  a s  w e l l  a s  a l l  ty p e s  o f  econom ic  u n i t s  in c lu d in g  h o u s e h o ld s ,  
b u s i n e s s e s ,  and g o v e rn m e n t.
F o r  t h e  econom y a s  a  w h o le ,  t o t a l  s p e n d in g  i s  e q u a l  t o  t h e  
c u r r e n t  t o t a l  p r o d u c t io n  o f  f i n a l  goods and  s e r v i c e s  (G .N .P .)  w i th  
t h e  a c q u i s i t i o n  o f  r e a l  a s s e t s  r e p r e s e n t i n g  s a v in g .  The n e t  a c q u i ­
s i t i o n  o f  f i n a n c i a l  a s s e t s  i s  a  t r a n s f e r  o f  p u rc h a s in g  pow er from  
s u r p l u s  to  d e f i c i t  eco n o m ic  u n i t s .  B u y in g  o r  s e l l i n g  e x i s t i n g  f i n a n ­
c i a l  a s s e t s  h a s  l i t t l e  e f f e c t  on  th e  l e v e l  o f  t o t a l  e x p e n d i tu r e s  
u n l e s s  v e l o c i t y  c h a n g e s ,  s i n c e  t h e r e  i s  m e re ly  a  s h i f t  i n  p u r c h a s in g  
p o w e r. T o ta l  s p e n d in g  i s  s u b j e c t  t o  a  " f i n a n c i a l  c o n s t r a i n t "  b e ­
c a u s e  f in a n c in g  o f  a  p u r c h a s e  by  one econ o m ic  u n i t  r e q u i r e s  a  re d u c -
5
t i o n  i n  s p e n d in g  by  a n o t h e r .
M o n e ta ry  A c tio n s
I f  t h e r e  e x i s t s  a n  econom ic  u n i t  w h ic h  ca n  a c q u i r e  e i t h e r  
e x i s t i n g  o r  n ew ly  i s s u e d  f i n a n c i a l  a s s e t s  w i th o u t  n e c e s s a r i l y  r e ­
d u c in g  i t s  own s p e n d in g ,  t h e  f i n a n c i a l  c o n s t r a i n t  on t o t a l  sp e n d in g  
o f  t h e  economy can  b e  v a r i e d .  F o r  a l l  p r a c t i c a l  p u r p o s e s ,  th e  
F e d e r a l  R e se rv e  S y stem  i s  su ch  an  econom ic u n i t .  The F e d e r a l  Re­
s e r v e  S y s te m 's  a b i l i t y  t o  a c q u i r e  a s s e t s  by i s s u i n g  l i a b i l i t i e s  i s
5
T o t a l  s p e n d in g  m ig h t p o s s ib ly  i n c r e a s e  i f  b o rro w in g  t r a n s ­
a c t i o n s  in c r e a s e d  i n t e r e s t  r a t e s  to  t h e  e x t e n t  t h a t  th e  r a t e  o f  
s p e n d in g  o u t o f  c u r r e n t  incom e i n c r e a s e s ,  i . e .  v e l o c i t y  i n c r e a s e s .
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n o t  c o n s t r a i n e d ,  and t h e r e f o r e ,  i t  c a n  v a r y  t h e  f i n a n c i a l  c o n s t r a i n t  
im posed  on t h e  econom y. B eca u se  o f  t h i s  a t t r i b u t e ,  th e  F e d e r a l  Re­
s e r v e  S y stem  i n  a l l  l l k l i h o o d  e x e r t s  an  im p o r ta n t  i n f l u e n c e  on  t o t a l  
s p e n d in g .
The a c t i o n s  o f  t h e  F e d e r a l  R e se rv e  p r i m a r i l y  a f f e c t  t h e  m o n e ta ry  
b a s e . The " b a s e "  t h e r e f o r e  i s  an  im p o r ta n t  a s p e c t  o f  a  f i n a n c i a l l y  
c o n s t r a i n e d  econom y. A lth o u g h  o p en  m a rk e t p u rc h a s e s  an d  s a l e s  o f  
g o v ern m en t s e c u r i t i e s  a r e  t h e  m ain  s o u rc e  o f  v a r i a t i o n  i n  t h e  mone­
t a r y  b a s e ,  c h a n g e s  i n  o t h e r  i te m s  (member b an k  b o r ro w in g ,  g o ld ,  
c u r r e n c y  h o ld in g s  o f  p u b l i c ,  e t c . )  c a n  a l t e r  t h e  b a s e .  T h ese  c a n ,  
h o w e v e r , b e  o f f s e t  by  o p en  m a rk e t t r a n s a c t i o n s .
When t h e  m o n e ta ry  b a s e  i n c r e a s e s  a s  a  r e s u l t  o f  o p en  m a rk e t 
p u r c h a s e s  o f  g o vernm en t s e c u r i t i e s ,  t h e  f o l lo w in g  se q u e n c e  i s  l i k e l y .  
F i r s t ,  a  g o v ern m en t s e c u r i t i e s  d e a l e r  r e c e i v e s  demand d e p o s i t s  in  
e x c h a n g e  f o r  t h e  s e c u r i t i e s .  R a th e r  th a n  h o ld in g  t h i s  a d d i t i o n a l  
d e p o s i t  i d l e  i n  h i s  a c c o u n t ,  th e  d e a l e r  p ro b a b ly  would r e b u i l d  h i s  
s e c u r i t i e s  in v e n to r y  o r  re p a y  d e b t s ,  c a u s in g  d e p o s i t s  t o  b e  t r a n s ­
f e r r e d  to  o t h e r  econom ic u n i t s .  T h ese  t r a n s a c t i o n s  s p r e a d  th e  new 
d e p o s i t  b a la n c e s  th ro u g h o u t  t h e  c o u n t ry  u n t i l  p r i c e s  on s e c u r i t i e s  
( i n t e r e s t  y i e l d s )  r e a c h  a  new m a rk e t e q u i l ib r i u m .
S eco n d , a s  a  r e s u l t  o f  th e  open  m a rk e t o p e r a t i o n  th e  ch eck s  
r e c e iv e d  by t h e  d e a l e r s  from  th e  F e d e r a l  R e s e rv e  a r e  d e p o s i t e d  a t  
co m m erc ia l b a n k s ,  g iv in g  th e  b an k s  a  c r e d i t  t o  t h e i r  r e s e r v e  a c c o u n t
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g
when th e  ch ec k  i s  d e p o s i t e d  a t  a  F e d e r a l  R e se rv e  B ank . W ith  a  
f r a c t i o n a l  r e s e r v e  s y s te m  t h e  c o m m erc ia l bank  r e c e i v e s  an  i n c r e a s e  
i n  i t s  e x c e s s  r e s e r v e s ,  s i n c e  th e  b an k  i s  r e q u i r e d  t o  h o ld  o n ly  
p a r t  o f  t h e  a d d i t i o n a l  d e p o s i t s  i n  r e s e r v e s .  O r d in a r i l y  a  b an k  h a s  
a  demand f o r  e x c e s s  r e s e r v e s  and  f o r  incom e e a r n in g  a s s e t s  and  w ith  
g iv e n  y i e l d s  on v a r io u s  a s s e t s  th e  b an k  w i l l  l i k e l y  h av e  m ore e x c e s s  
r e s e r v e s  th a n  d e s i r e d  r e s u l t i n g  fro m  th e  in c r e a s e d  d e p o s i t .  T h is  
d i s c r e p a n c y  b e tw ee n  a c t u a l  and d e s i r e d  e x c e s s  r e s e r v e s  w i l l  b e  e l i ­
m in a te d  by t h e  b an k  c r e a t i n g  demand d e p o s i t s  to  p u rc h a s e  f i n a n c i a l  
a s s e t s  ( lo a n s  and  in v e s t m e n t s ) . The e x p a n s io n  o f  d e p o s i t s  w i l l  co n ­
t i n u e  u n t i l  e x c e s s  r e s e r v e s  a r e  re d u c e d  to  t h e i r  d e s i r e d  l e v e l .
I f  th e  e n t i r e  b a n k in g  sy s te m  i s  in c lu d e d  i n  th e  a n a l y s i s ,  th e n  
th e  i n i t i a l  e f f e c t  o f  an  in c r e a s e  i n  th e  m o n e ta ry  b a s e  from  an  o p en  
m a rk e t  p u rc h a s e  ( o r  an  i n c r e a s e  r e s u l t i n g  from  some o th e r  s o u rc e )  i s  
to  i n c r e a s e  t h e  m a g n itu d e  o f  t h e  f i n a n c i a l  c o n s t r a i n t  on t h e  com­
m e r c i a l  b a n k in g  sy s te m . When th e  c o n s t r a i n t  i s  expanded  t h e  b a n k in g  
s y s te m  re s p o n d s  by an  in c r e a s e d  w i l l i n g n e s s  t o  make lo a n s  o r  i n v e s t ­
m en ts  to  o t h e r  s e c t o r s  o f  th e  econom y, and i n t e r e s t  r a t e s  may be 
lo w ered  t o  in d u c e  b o r ro w in g . The b a n k s  can  a c q u i r e  th e s e  a s s e t s  
w i th o u t  c a u s in g  a  r e d u c t io n  in  s p e n d in g  to  th e  n o n b an k in g  s e c t o r s  
o f  t h e  econom y.
^ T h is  a n a l y s i s  assum es a l l  b an k s  a r e  mem bers o f  t h e  F e d e r a l  
R e s e rv e  S y s te m ,
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Econom ic u n i t s  ( h o u s e h o ld s ,  b u s i n e s s e s ,  and  g o v ern m en t) w i l l  b e  
w i l l i n g  to  s e l l  s e c u r i t i e s  to  b an k s  (b o rro w ) a s  lo n g  a s  t h e  e x p e c te d  
y i e l d s  from  t h e i r  b o rro w in g s  a r e  h ig h e r  th a n  t h e  i n t e r e s t  r a t e  
c h a rg e d  by b a n k s .  T h ese  b o r ro w in g  u n i t s  ex ch a n g e  t h e i r  in c r e a s e d  
demand d e p o s i t s  f o r  goods and  s e r v i c e s  and  r e a l  and  f i n a n c i a l  a s s e t s .  
T h e re  h a s ,  t h e r e f o r e ,  b e e n  an  in c r e a s e  i n  t o t a l  s p e n d in g  a s  a  d i r e c t  
r e s u l t  o f  an  i n c r e a s e  in  th e  m o n e ta ry  b a s e  and  t h i s  s p e n d in g  i s  
l i k e l y  to  b e  d i s t r i b u t e d  w id e ly  a c r o s s  t h e  economy i n  th e  fo rm  o f  
incom e r e c e i p t s .  T h is  in c r e a s e d  incom e d o es n o t  end th e  e x p a n s io n  
p r o c e s s .
As incom e i s  g e n e ra te d  o t h e r  econom ic u n i t s  r e c e i v e  money 
b a la n c e s  g r e a t e r  th a n  t h e i r  d e s i r e d  h o ld in g s  a t  p r e v a i l i n g  i n t e r e s t  
r a t e s  and p r i c e s .  S p en d in g  in c r e a s e s  a s  t h e s e  e x c e s s  b a la n c e s  a r e  
e l im i n a t e d .  T h is  p ro c e s s  c o n t in u e s  u n t i l  e q u i l i b r i u m  l e v e l s  o f  i n ­
come, o u tp u t ,  p r i c e s ,  i n t e r e s t  r a t e s ,  e t c .  a r e  r e a c h e d  so  t h a t  t h e  
econom ic u n i t s  a r e  c o n te n t  t o  h o ld  th e  e x i s t i n g  s to c k  o f  m oney.
F i s c a l  A c t io n s ^
I n  a  f i n a n c i a l l y  c o n s t r a i n e d  econom y, t h e  im p a c t o f  ch an g e s  i n  
go vernm en t sp e n d in g  i s  l i t t l e  d i f f e r e n t  th a n  t h a t  o f  ch an g es  i n
^ F i s c a l  a c t i o n s  a r e  ch a n g e s  in  p ro g ram s f o r  gov ern m en t e x p e n d i­
t u r e s  and ch an g e s  i n  t a x in g  p r o v i s i o n s . A lth o u g h  much a t t e n t i o n  i n  
m acroeconom ic a n a l y s i s  i s  p la c e d  upon ch an g e s  i n  t h e  g o v e rn m e n t 's  
b u d g e t p o s i t i o n  in  a n a ly z in g  th e  e f f e c t  o f  f i s c a l  a c t i o n s ,  l i t t l e  
a t t e n t i o n  i s  o r d i n a r i l y  g iv e n  to  th e  a l t e r n a t i v e  m ethods o f  f i n a n c in g  
go vernm en t e x p e n d i tu r e .  T hese  a l t e r n a t i v e s  in c lu d e  t a x i n g ,  b o rro w ­
in g  fro m  th e  p u b l i c ,  and m o n e ta ry  e x p a n s io n .  F o re ig n  exch an g e  r e ­
s e r v e s  and s t o c k p i l e s  o f  co m m o d itie s  a r e  two o t h e r  k in d s  o f  a s s e t s  
t h a t  som etim es a d j u s t  to  o f f s e t t i n g  u n b a la n c e d  b u d g e ts ;  h o w ev er, f o r  
s i m p l i c i t y  th e s e  a l t e r n a t i v e s  w i l l  b e  ig n o r e d .
147
p r i v a t e  s p e n d in g .  U n le s s  m o n e ta ry  a c t i o n s  a l t e r  t h e  f i n a n c i a l  con ­
s t r a i n t ,  i n c r e a s e d  g o v ern m en t e x p e n d i tu r e s  m u st b e  f in a n c e d  by  d e b t  
s o ld  t o  t h e  p u b l i c  o r  by in c r e a s e d  t a x e s .  As fu n d s  and r e s o u r c e s  
a r e  c h a n n e le d  fro m  t h e  p r i v a t e  s e c t o r  t o  t h e  p u b l i c  s e c t o r ,  i n t e r e s t  
r a t e s  and  p r i c e s  w ou ld  b e  e x p e c te d  to  a d j u s t .  T h is  r e c h a n n e l in g  
c o n s t i t u t e s  w hat h a s  b e e n  c a l l e d  t h e  " c ro w d in g -o u t e f f e c t " .  S in c e  
t h e  a d ju s tm e n t  p r o c e s s  t a k e s  t im e  t h e r e  may b e  an  i n i t i a l  i n c r e a s e  
i n  G .N .P , a s  i n t e r e s t  r a t e s  and  p r i c e s  o n ly  p a r t i a l l y  a d j u s t .  As 
t h e  a d j u s t i n g  p ro c e s s  c o n t in u e s ,  t h e r e  w i l l  b e  a  c ro w d in g -o u t o f  
p r i v a t e  e x p e n d i tu r e s  a s  p r i c e s  and  i n t e r e s t  r a t e s  f u l l y  a d j u s t  t o  
b r in g  a b o u t  a  new e q u i l i b r i u m  and  G .N .P . w i l l  te n d  to  d e c l i n e  to w ard  
i t s  o r i g i n a l  l e v e l .  The e x t e n t  o f  t h e  c ro w d in g -o u t d ep en d s  on  a  
l a r g e  num ber o f  p r i c e  and i n t e r e s t  e l a s t i c i t i e s .  H ow ever, w i th  th e  
e x c e p t io n  o f  a  c a s e  in v o lv in g  t h e  l i q u i d i t y  t r a p ,  o n ly  when g o v e rn ­
m ent d e f i c i t  a r e  f in a n c e d  by m o n e ta ry  e x p a n s io n  w i l l  t h e r e  
n e c e s s a r i l y  b e  a  s u s t a in e d  e x p a n s io n  in  G .N .P .
8 Jo h n  C u lb e r ts o n  h a s  p o in t e d  o u t  t h a t  i n  a  f i n a n c i a l l y  co n ­
s t r a i n e d  e c o n o n y , e x p e n d i tu r e s  by  t h e  g o v ern m en t f in a n c e d  i n  d e b t  
m a rk e ts  i n  c o m p e t i t io n  w i th  p r i v a t e  e x p e n d i tu r e s  c a n  v e r y  p o s s i b ly  
"Crowd o u t  o f  t h e  m a rk e t a n  e q u a l  volum e t h a t  w ould  h av e  f in a n c e d  
p r i v a t e  e x p e n d i t u r e s . "  I t  i s  p o s s i b l e ,  h o w e v e r, t o  h av e  a  s h o r t ­
te rm  e f f e c t  o f  g o v ern m en t sp e n d in g  on  t o t a l  sp e n d in g  i f  t h e  f i n a n ­
c i a l  o f f s e t s  l a g  b e h in d  th e  i n i t i a l  p o s i t i v e  e f f e c t s .  S ee  J o h n  M. 
C u lb e r ts o n ,  M acroeconom ic T h eo ry  and S t a b i l i z a t i o n  P o l i c y , (New Y ork : 
M cG raw -H ill, 1 9 6 8 ) , p p .  4 6 2 -3 .  A lso  s e e  L .  S . R i t t e r ,  "Some Mone­
t a r y  A s p e c ts  o f  M u l t i p l i e r  T h eo ry  and F i s c a l  P o l i c y , "  R eview  o f  
E conom ic S t u d i e s , ( F e b ru a ry ,  1 9 5 6 ) , p p . 1 2 6 -3 1 .
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C h o o sin g  a  M o n e ta ry  V a r ia b l e  to  F i t  t h e  F i n a n c i a l l y  C o n s tra in e d  
Economy
The preceeding analysis of monetary and fiscal actions in a 
financially constrained economy indicates that summary measure(s) 
used in the regressions to represent these actions must allow for 
the financial constraint.
One summary measure of monetary actions which encompasses the
9
financial constraint of the economy is the monetary base. Changes 
in the monetary base reflect changes in the financial constraint 
instituted in Federal Reserve policy actions through open market 
operations. The base also shows the important connection between 
monetary and fiscal policy since the government deficit in any 
period must be equal to the combined increase in government securi­
ties and the monetary base in the hands of the private sector. Addi­
tionally the government surplus in any period must equal the combined 
reduction in government securities and the monetary base held by 
the private sector for the period.^
Leonall Andersen has argued that the money stock is also an 
appropriate measure of monetary actions that reflect the financial
^For an elaborate justification for using this variable see 
Carl F. Christ, "A Short-Run Aggregate Demand Model of the Inter­
dependence and Effects of Monetary and Fiscal Policies with Keynesian 
and Classical Interest Elasticities," op. cit.; Carl F. Christ, "A 
Simple Macroeconomic Model with a Government Budget Restraint," op. 
cit.; Carl F. Christ, "Monetary and Fiscal Policy in Macroeconomic 
Models," op. cit■
■^For d i f f e r e n t  r e a s o n s  S av in g  b e l i e v e s  t h e  "m o n e ta ry  b a s e "  t o  
b e  t h e  b e s t  m e a su re  o f  m o n e ta ry  a c t i o n s .  See Thomas R. S a v in g , 'M one­
t a r y  P o lic y  T a r g e t s  and I n d i c a t o r s , "  J o u r n a l  o f  P o l i t i c a l  Econom y, 
(A u g u st, 1 9 6 7 ) , p p .  4 4 6 -6 5 .
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11constraint of the economy. The major reason given for this con­
tention is that the money supply (M^) is systematically related to 
the monetary base, which reflects the financial constraint of the 
economy.
Aside from the monetary base, two of the remaining three re­
serve aggregates examined in Chapter IV (nonborrowed reserves and 
total member bank reserves) have been used as a summary measure of
monetary actions in both large-scale econometric models and in
1 osingle-equation models. The third reserve aggregate (R.P.D.’s)
^ L e o n a l l  C. A n d e rse n , "An E v a lu a t io n  o f  t h e  Im p a c ts  o f  Mone­
t a r y  and F i s c a l  P o l ic y  on E conom ic A c t i v i t y , "  o £ . c i t . ,  p p .  236 .
H is a rg u m e n ts  a r e  d e v e lo p e d  f o r  M^, b u t  th e  same a rg u m e n ts  can  b e  
made f o r  t h e  a l t e r n a t i v e  m e a su re s  o f  t h e  m oney s to c k  M2  and  M^.
■^The 1968 v e r s io n  o f  t h e  B ro o k in g s  m odel and th e  1968 and 1969 
v e r s io n  o f  t h e  FRB-MIT m odel u se d  nonborrow ed  r e s e r v e s  a s  t h e i r  p o l i c y  
v a r i a b l e .  S e e ,  F ran k  d e  Lecuw, "A C ondensed  M odel o f  F i n a n c i a l  Be­
h a v i o r , "  The B ro o k in g s  M o d el: Some F u r th e r  R e s u l t s , ( e d . )  Jam es S .
D u se n b e r ry , e t .  a l . ,  (C h ic a g o : Rand M cN ally  C o ., 1 9 6 9 ) ,  p p . 270-
315 ; F ra n k  d e  Le'euw and Edward M. G ra m lic h , "T he F e d e r a l  R e se rv e  - 
MIT E c o n o m e tr ic  M o d e l,"  F e d e r a l  R e s e rv e  B u l l e t i n , ( J a n u a r y ,  1 9 6 8 ) , 
p p . 1 1 -4 0 ; F ra n k  d e  Leeuw and Edward G ra m lic h , "The C h an n e ls  o f  
M o n e ta ry  P o l i c y , ” F e d e r a l  R e se rv e  B u l l e t i n , ( J u n e ,  1 9 6 9 ) ,  p p . 4 7 2 -9 1 . 
Two s i n g l e - e q u a t i o n  m o d e ls  h av e  a l s o  u se d  n o n borrow ed  r e s e r v e s  a s  
th e  summary m easu re  o f  m o n e ta ry  a c t i o n s .  S e e  Edward M. G ra m lic h ,
"T he U s e fu ln e s s  o f  M o n e ta ry  and F i s c a l  P o l i c y  a s  D i s c r e t i o n a r y  S t a ­
b i l i z a t i o n  T o o l s , "  J o u r n a l  o f  M oney, C r e d i t  and B a n k in g , (May, 1 9 7 1 ) , 
p p . 5 0 6 -3 2 ; F ra n k  d e  Leeuw and Jo h n  K a lc h b re n n e r , "M o n e ta ry  and 
F i s c a l  A c t io n s :  A T e s t  o f  T h e i r  R e l a t i v e  Im p o r ta n c e  i n  Econom ic
S t a b i l i z a t i o n  -  Com m ent," R ev iew , F e d e r a l  R e se rv e  Bank o f  S t .  L o u i s ,  
( A p r i l ,  1 9 6 9 ) , p p . 6 -1 1 .  Member b an k  r e s e r v e s  h av e  b e e n  u sed  in  a  
m o d if ie d  v e r s i o n  o f  t h e  FRB-MIT m o d e l. S ee  G eorge G. Kaufman and 
R o b e r t D. L a u r e n t ,  "T h re e  E x p e r im e n ts  w ith  S im u la t in g  a  M o d ifie d  
FRB-MIT M o d e l,"  d u p l i c a t e d ,  F e d e r a l  R e se rv e  Bank o f  C h ic a g o , 1969 .
The basic financial structure of this model and the policy results 
are reported by Carl F. Christ, "Econometric Models of the Finan­
cial Sector," o£. cit.
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h a s  n o t  b e e n  u se d  a s  a  p o l i c y  v a r i a b l e s  i n  an y  m odel b u t  h a s  becom e 
an  im p o r ta n t  m e a su re  s in c e  t h e  F e d e r a l  R e s e rv e  a d o p te d  i t  a s  a  t a r ­
g e t  f o r  m o n e ta ry  p o l i c y .
From  a  t h e o r e t i c a l  v ie w  o f  a  f i n a n c i a l l y  c o n s t r a in e d  econom y,
i t  i s  d i f f i c u l t  t o  j u s t i f y  an y  o f  t h e s e  t h r e e  r e s e r v e  a g g r e g a te s  a s
summary m e a su re s  o f  m o n e ta ry  a c t i o n s . The m ain  d i f f i c u l t y  i s  t h a t
t h e  nonbank  p r i v a t e  s e c t o r  can  ex ch a n g e  c u r re n c y  f o r  d e p o s i t s  a t
t h e i r  own d i s c r e t i o n ,  th u s  a f f e c t i n g  a l l  r e s e r v e  m e a su re s  b u t  t h e
b a s e  s in c e  th e  sum o f  c u r re n c y  o u t s i d e  th e  b an k s  p lu s  r e s e r v e s  i s  
13n o t  a f f e c t e d .  W ith  R .P .D . 's  and  nonborrow ed  r e s e r v e s  t h e r e  i s  
a n o th e r  d i f f i c u l t y .  A t r a n s f e r  o f  d e p o s i t s  from  t h e  p r i v a t e  s e c t o r  
to  t h e  p u b l i c  s e c t o r  o r  v i c e  v e r s a  w i l l  ch an g e  R .P .D . 's  w i th o u t  
c h a n g in g  t o t a l  b a n k  r e s e r v e s ,  and b a n k s  can  i n c r e a s e  t h e i r  a b i l i t y  
t o  ex p an d  by b o r ro w in g  fro m  a  F e d e r a l  R e se rv e  b an k  -  w h ich  i s  n o t  
r e f l e c t e d  in  t h e  nonborrow ed  r e s e r v e  m e a su re .
The two c r e d i t  a g g r e g a te s  -  "b an k  c r e d i t "  and th e  " a d ju s te d  
b an k  c r e d i t  p ro x y "  -  c a n n o t be  j u s t i f i e d  a s  summary m e a su re s  o f  
m o n e ta ry  a c t i o n s  b e c a u s e  th e y  a l s o  do n o t  r e f l e c t  t h e  b a n k in g  s y s ­
tem s t o t a l  r e s e r v e  p o s i t i o n  o r  c u r r e n c y  h o ld in g s  o f  t h e  nonbank  
p u b l i c .  T hese  v a r i a b l e s  as  w e l l  a s  a l l  th e  r e s e r v e  a g g r e g a te s ,  e x ­
c e p t  t h e  " b a s e " ,  a r e  n o t  l i k e l y  i n d i c a t o r s  o f  m o n e ta ry  in f l u e n c e  
b e c a u s e  t h e r e  i s  n o  u n d e r ly in g ,  w e l l - s p e c i f i e d  econom ic th e o ry  ( i . e .  
Q u a n t i ty  T h e o ry , e t c . )  from  w h ich  th e y  a r e  d e r iv e d .  So ev en  i f
l^ T h is  i s  e s s e n t i a l l y  th e  a rg u m en t p r e s e n te d  by  C a r l  F . C h r i s t ,  
"E c o n o m e tr ic  M odels o f  t h e  F i n a n c i a l  S e c t o r , "  o £ . c i t . ,  p .  4 2 9 .
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s t a t i s t i c a l  r e s u l t s  i n d i c a t e  a  c lo s e  r e l a t i o n s h i p  b e tw e e n  them  and 
econom ic a c t i v i t y ,  i t  i s  d i f f i c u l t  to  i n t e r p r e t  t h e  r e s u l t s .
C o n tro l  o f  t h e  V a r ia b l e s  and  th e  R e v e r s e -C a u s a t io n  P ro b lem
A seco n d  c r i t e r i o n  o f  a  v a r i a b l e  c h o se n  t o  r e p r e s e n t  m o n e ta ry  
a c t i o n s  i n  s i n g l e - e q u a t i o n  m o d e ls  i s  t h a t  e v id e n c e  s h o u ld  i n d i c a t e  
t h a t  m ovem ents i n  t h e  v a r i a b l e  c h o sen  a r e  d o m in a ted  b y  a c t io n s  o f  
t h e  m o n e ta ry  a u t h o r i t i e s .  A t h i r d  c o n d i t i o n  w hich  i s  so  c l o s e l y  
r e l a t e d  t o  t h e  seco n d  t h a t  th e y  a r e  o f t e n  t r e a t e d  a s  o ne  i s  t h e  s o -  
c a l l e d  " e x o g e n i ty "  c o n d i t i o n .  T h a t i s ,  t h e  m o n e ta ry  v a r i a b l e  c h o se n  
m u st b e  s t a t i s t i c a l l y  ex o g en o u s  a s  w e l l  a s  c o n t r o l l e d  by th e  m o n e ta ry  
a u t h o r i t i e s .  T h is  com bined p ro b lem  o f  "who o r  w h a t"  c a u s e s  move­
m e n ts  i n  t h e  m o n e ta ry  v a r i a b l e s  h as  p la g u e d  p ro p o n e n ts  o f  t h e  m one­
t a r i s t  p o s i t i o n  and u s e r s  o f  s in g l e  e q u a t io n  m odels  f o r  some t im e .
M o n e ta r i s t s  co n te n d  t h a t  m ovem ents i n  th e  money su p p ly  (o r  
some r e s e r v e  a g g r e g a te ,  u s u a l l y  th e  b a s e )  a r e  d o m in a ted  by a c t i o n s  
o f  t h e  m o n e ta ry  a u t h o r i t i e s .  T h u s, u s e r s  o f  s i n g l e - e q u a t i o n  m o d e ls  
e i t h e r  e x p l i c i t l y  o r  i m p l i c i t l y  assum e t h a t  t h e  d i r e c t i o n  o f  c a u ­
s a t i o n  i s  fro m  money to  econom ic a c t i v i t y .  O p p o n en ts  o f  t h e  m one­
t a r i s t  p o s i t i o n  h a v e  lo n g  r e c o g n iz e d  t h a t  t h e  money s to c k  and  c u r r e n t  
d o l l a r  m e a su re s  o f  econom ic a c t i v i t y ,  su c h  a s  G .N .P . a r e  p o s i t i v e l y  
c o r r e l a t e d .  T hey  f u r t h e r  r e a l i z e  t h a t  t h e r e  i s  e v id e n c e  t h a t  m ove- 
m e n ts  i n  th e  money su p p ly  p re c e d e  m ovem ents i n  econom ic a c t i v i t y  o r
152
in c o m e .1*^  H ow ever, a s  Jam es T o b in  and W ill ia m  B ra in a rd  h a v e  show n,
c h r o n o lo g ic a l  l e a d s  do n o t  n e c e s s a r i l y  im p ly  c a u s a l  o r d e r i n g . ^
M o n e ta r i s t s  and n o n - m o n e ta r i s t s  a g r e e  t h a t  when th e  S y s te m 's
Open M ark e t M anager b u y s o r  s e l l s  gov ern m en t s e c u r i t i e s  t h e  imme-
1 6d i a t e  e f f e c t  i s  t o  ch an g e  t h e  m o n e ta ry  b a s e .  R e c o g n iz in g  how ever 
t h a t  F e d e ra l  R e se rv e  b e h a v io r  c a u s e s  m ovem ents i n  t h e  m o n e ta ry  b a s e  
i s  n o t  s u f f i c i e n t  e v id e n c e  to  i n d i c a t e  t h a t  t h e s e  ch a n g e s  d o m in a te  
m ovem ents i n  t h e  b a s e  o r  o t h e r  r e s e r v e  and  m o n e ta ry  a g g r e g a te s  s in c e
^^F or e v id e n c e  o f  t h i s  s e e  M il to n  F rie d m a n  and Anna S c h w a r tz , 
"Money and B u s in e s s  C y c l e s ,"  R eview  o f  E conom ics and S t a t i s t i c s , 
( F e b ru a ry ,  1 9 6 3 ) , p p .  3 2 -6 4 ; M il to n  F r ie d m a n , "The M o n e ta ry  S tu d ie s  
o f  th e  N a t io n a l  B u re a u ,"  N a t io n a l  B u reau  o f  E conom ic R e se a rc h  A nnual 
R e p o r t 1 9 6 4 , r e p r i n t e d  i n  The Optimum Q u a n t i ty  o f  Money and O th e r  
E s s a y s , by M il to n  F r ie d m a n , (C h ic ag o : A ld in e  P u b l i s h i n g ,  C o ., 1 9 6 9 );
M ilto n  F r ie d m a n , "The L ag i n  th e  E f f e c t  o f  M o n e ta ry  P o l i c y , "  J o u r n a l  
o f  P o l i t i c a l  Econom y, (O c to b e r ,  1961) , p p ,  4 4 7 -6 6 .
1 5 T o b in  h a s  shown t h a t  i t  i s  p o s s i b l e  to  c o n s t r u c t  m odels  o f  
t h e  economy i n  w h ich  money h as  no in f l u e n c e  on econom ic a c t i v i t y  b u t  
w h ich  g e n e r a te  a  c o n s i s t e n t  le a d  o f  p e a k s  and t r o u g h s  i n  g e n e r a l  b u s i ­
n e s s  a c t i v i t y .  See Jam es T o b in , "Money and Incom e: P o s t  Hoc P ro p ­
t e r  H oc?" Q u a r t e r l y  J o u r n a l  o f  E c o n o m ic s , (May, 1 9 7 0 ) ,  p p .  3 0 1 -1 7 . 
B r a in a r d  and T o b in  h a v e  c o n s t r u c te d  m ore c o m p lic a te d  m o d e ls  in  w h ic h  
b o th  GNP and money a r e  e n d o g e n o u s . F o r  endog en o u s money to  a p p e a r  
ex ogenous i n  t h e s e  m o d e ls ,  h o w ev er, money m u st b e  e s s e n t i a l l y  i d e n t i ­
c a l  t o  a  t r u l y  exogenous v a r i a b l e .  See W ill ia m  B ra in a rd  and Jam es 
T o b in , " P i t f a l l s  i n  F i n a n c i a l  M odel B u i l d in g , "  A m erican  Econom ic Re­
v ie w , (May, 1 9 6 8 ) , p p .  9 9 -1 2 2 .
■^This d o es  n o t  im p ly  t h a t  t h e  F e d e r a l  R e s e rv e  i s  c o n s c io u s ly  
c o n c e rn e d  w ith  t h e  s i z e  o r  g row th  r a t e  o f  t h e  m o n e ta ry  b a s e .  The 
F e d e r a l  R e se rv e  may in  f a c t  b e  co n c e rn e d  w ith  su ch  m e a su re s  a s  th e  
T re a s u ry  b i l l  r a t e ,  f r e e  r e s e r v e s ,  o r  t h e  " to n e  and f e e l "  o f  th e  
m oney m a rk e t .
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some com ponents o f  t h e  b a s e  and  t h e  b a s e  m u l t i p l i e r  a r e  o u t s id e
7 7F e d e r a l  R e s e rv e  c o n t r o l .
R ic h a rd  D av is  h a s  s t a t e d  s e v e r a l  ways t h a t  econom ic  a c t i v i t y  
( b u s in e s s  c o n d i t i o n s )  c a n  and h a s  a f f e c t e d  t h e  r a t e  o f  g ro w th  o f  t h e  
money s u p p ly :
1 . " th e  s t a t e  o f  b u s in e s s  i n f l u e n c e s  d e c i s i o n s  by t h e  m one­
t a r y  a u t h o r i t i e s  t o  s u p p ly  r e s e r v e s  and  t o  t a k e  a c t i o n s  l i k e l y  t o  
a f f e c t  t h e  money s u p p ly  . . . "
2 . " b u s in e s s  c o n d i t io n s  may in f l u e n c e  t h e  money s to c k  th ro u g h  
an  in f l u e n c e  on  t h e  v o lum e o f  member b an k  b o r ro w in g  a t  t h e  F e d e r a l  
R e s e r v e ."
T
3 . " . . .  i n f l u e n c e  o f  b u s in e s s  on money o p e r a t e s  th ro u g h  th e
e f f e c t s  o f  b u s in e s s  on th e  r a t i o  o f  t h e  p u b l i c ' s  h o ld in g s  o f  c o in  
and c u r re n c y  to  i t s  h o ld in g s  o f  b an k  d e p o s i t s . "
. 4 .  " a  f i n a l  a v e n u e  o f  i n f l u e n c e  o f  b u s in e s s  on  money i s  th ro u g h
t h e  i n f l u e n c e  o f  b u s in e s s  c o n d i t io n s  on th e  r a t i o  o f  b an k  e x c e s s  r e -
18s e r v e s  to  d e p o s i t s . "
^ F e d e r a l  R e s e rv e  p o l i c y  d e c i s i o n s  a r e  p r i m a r i l y  im p lem en ted  
th ro u g h  ch an g es  i n  r e q u i r e d  r e s e r v e  r a t i o s  and  ch an g e s  i n  th e  d i s ­
c o u n t r a t e  a s  w e l l  a s  o p en  m a rk e t o p e r a t i o n s .  Of th e s e  t o o l s ,  t h e  
m o st im p o r ta n t ,  e s p e c i a l l y  a s  i t  r e l a t e s  t o  m ovem ents i n  th e  m o n e ta ry  
and  r e s e r v e  a g g r e g a t e s ,  i s  open  m a rk e t o p e r a t i o n s .
^ R i c h a r d  G. D a v is ,  "The R o le  o f  th e  Money S u p p ly  i n  B u s in e s s  
C y c le s ,"  M onth ly  R ev iew , F e d e r a l  R e s e rv e  Bank o f  New Y o rk , ( A p r i l ,
1 9 6 8 ) ,  p p . 6 3 -7 3 . S im i la r  a rg u m e n ts  h av e  b e e n  r a i s e d  o v e r  t h e  e x o -  
g e n i ty  o f  t h e  m o n e ta ry  b a s e ,  a l th o u g h  t h e  b a s e  i s  u s u a l l y  c o n s id e re d  
"m ore ex o g en o u s"  t h a n  th e  money s t o c k s .  F o r  a  d i s c u s s i o n  o f  how 
b u s in e s s  c o n d i t io n s  may a f f e c t  t h e  b a s e  s e e  F ra n k  d e  Leeuw and Jo h n  
K a lc h b re n n e r , "M o n e ta ry  and F i s c a l  A c t io n s :  A T e s t  o f  t h e i r  R e l a t i v e
Im p o r ta n c e  -  C om m ent," o £ . c i t . ;  R ic h a rd  G. D a v is ,  "How Much Does
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The p ro b le m  o f  w h e th e r  t h e  F e d e r a l  R e s e rv e  c o n t r o l s  m ovem ents 
i n  t h e  money s u p p ly  (o r  o th e r  m o n e ta ry  v a r i a b l e s )  o r  w h e th e r  move­
m en ts  i n  t h e  m o n e ta ry  v a r i a b l e s  r e s u l t  fro m  ch an g es i n  econom ic 
a c t i v i t y  ( t h e  r e v e r s e - c a u s a t i o n  h y p o th e s i s )  i s  a  d i f f i c u l t  e m p i r i c a l  
q u e s t i o n .  E m p ir ic a l  a n a l y s i s  a t t e m p t in g  t o  m e asu re  t h e  d i r e c t i o n  o f  
c a u s a l i t y  i s  d i r e c t e d  i n  e i t h e r  o f  two w ays: one a p p ro a c h  t r i e s  to
a n a ly z e  F e d e r a l  R e s e rv e  b e h a v io r  and i t s  im p a c t on m o n e ta ry  v a r i ­
a b l e s  by  u s in g  t h e  c o n c e p t o f  a  " r e a c t i o n  f u n c t i o n " ;  th e  o th e r  
a p p ro a c h  a t te m p ts  t o  t e s t  d i r e c t l y  th e  e x o g e n i ty  o f  v a r io u s  m o n e ta ry  
v a r i a b l e s .
The g e n e r a l  a p p ro a c h  u s in g  " r e a c t i o n  f u n c t io n "  a n a l y s i s  i s  to  
su p p o se  t h e  F e d e r a l  R e s e rv e  p o s s e s s e s  a  u t i l i t y  f u n c t io n  r e l a t i n g  
i t s  c o n c e p t io n  o f  t h e  p u b l i c ' s  w e l f a r e  t o  su c h  v a r i a b l e s  a s  in co m e, 
em ploym ent, p r i c e  l e v e l s ,  and  t h e  b a la n c e  o f  p a y m e n ts . I t  i s  th e n  
assum ed t h a t  t h e  F e d e r a l  R e se rv e  m anages i t s  p o r t f o l i o  o f  g o vernm en t 
s e c u r i t i e s  i n  su ch  a  way a s  t o  m ax im ize  u t i l i t y  s u b je c t  to  th e  con­
s t r a i n t s  im posed  by i t s  v ie w  o f  th e  s t r u c t u r e  o f  t h e  econom y. One
su ch  s tu d y  r e l a t i n g  p o l i c y  t a r g e t s  o f  t h e  F e d e r a l  R e se rv e  t o  th e
19m o n e ta ry  b a s e  was made by R eran  and  B abb . T h e i r  a n a l y s i s  made 
ch an g e s  i n  t h e  b a s e  a  f u n c t i o n  o f  t h r e e  F e d e r a l  R e se rv e  o b j e c t i v e s :  
( 1 ) s t a b i l i z a t i o n  w i th  r e s p e c t  t o  in co m e , em ploym ent, and  p r i c e s ,
Money M a tte r?  A Look a t  Some R e c e n t E v id e n c e ,"  M onth ly  R ev iew , 
F e d e r a l  R e s e rv e  Bank o f  New Y o rk , ( J u n e ,  1 9 6 9 ) ,  p p . 1 1 9 -3 0 .
^ M ich ae l W. R eran  and C h r is to p h e r  T . B abb, "An E x p la n a t io n  o f  
F e d e r a l  R e s e rv e  A c t io n s  ( 1 9 3 3 - 6 8 ) ,"  R ev iew , F e d e r a l  R e se rv e  Bank o f  
S t .  L o u i s ,  ( J u l y ,  1 9 6 9 ) ,  p p . 7 -2 0 .
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r e f l e c t e d  i n  t h e  F e d e r a l  R e s e rv e  Open M ark e t C om m ittee p o l i c y  s t a t e ­
m e n ts  a s  p r o x ie d  by th e  l e v e l  o f  f r e e  r e s e r v e s ;  ( 2 ) e v e n - k e e l  w i th  
r e s p e c t  t o  G overnm ent d e b t  f i n a n c in g ,  m e asu re d  by ch an g e s  i n  th e  
n a t i o n a l  d e b t ;  and (3) s t a b i l i z a t i o n  w i th  r e s p e c t  t o  th e  f i n a n c i a l  
sy s te m , m e a su re d  by d e v i a t i o n s  o f  C o rp o ra te  A aa bond y i e l d s  from  
"n o rm a l"  y i e l d  l e v e l s -  The K eran-B abb r e s u l t s  i n d i c a t e  t h a t  a  l a r g e  
p o r t i o n  o f  t h e  movements i n  t h e  m o n e ta ry  b a s e  ca n  b e  e x p la in e d  by 
F e d e r a l  R e s e rv e  A c t io n s .  F o r  th e  1953 I-1 9 6 8 IV  p e r io d  69 p e r c e n t  o f  
th e  v a r i a t i o n s  i n  th e  " b a s e "  a r e  e x p la in e d  by  a c t i o n s  o f  t h e  m o n e ta ry
o n
a u t h o r i t i e s .  I n  c o n t r a s t ,  w here t h e  a c t i o n s  o f  t h e  p u b l i c  w ere
assum ed to  o p e r a t e  ( i . e . ,  ch an g e s  in  t h e  " b a s e "  w ere  made a  f u n c t i o n
o f  ch an g e s  i n  g ro s s  n a t i o n a l  p r o d u c t ) , t h e  b e s t  r e s u l t s  e x p la in e d
2115 p e r c e n t  o r  l e s s  o f  t h e  v a r i a t i o n s  o f  t h e  " b a s e " .
^ I b i d . ,  p .  14. K e ran  and Babb a l s o  exam ined  t h e  p e r io d s  1 9 2 9 I I -  
1939IV and 1 9 4 0 I-1 9 5 2 IV . F o r  th e s e  p e r io d s  F e d e r a l  R e se rv e  a c t io n s  
e x p la in e d  59 and  46 p e r c e n t  o f  th e  v a r i a t i o n s  i n  t h e  m o n e ta ry  b a s e ,  
r e s p e c t i v e l y .
^ I b i d . .  p .  15. O th e r  " r e a c t i o n  f u n c t i o n "  s tu d i e s  s i m i l a r  i n  
a p p ro a c h  to  t h e  K eran-B abb s tu d y  h a v e  r e l a t e d  p o l i c y  t a r g e t s  o f  th e  
m o n e ta ry  a u t h o r i t i e s ,  s u c h  a s  incom e s t a b i l i z a t i o n ,  e t c . ,  t o  o th e r  
m o n e ta ry  i n d i c a t o r s  su c h  a s  th e  money s to c k ,  t o t a l  member b an k  r e ­
s e r v e s ,  and  f r e e  r e s e r v e s .  A l l  o f  t h e s e  s t u d i e s  c o n c lu d e d  t h a t  t h e  
m o n e ta ry  a u t h o r i t i e s  d o m in a te d  m ovem ents i n  th e  money s to c k  o r  some 
c l o s e l y  a l l i e d  v a r i a b l e .  S ee  f o r  ex am p le  W illia m  Dewald and H arry  
J o h n s o n , "An O b je c t iv e  A n a ly s is  o f  t h e  O b je c t iv e s  o f  A m erican  Mone­
t a r y  P o l i c y ,  1 9 5 2 -1 9 6 1 ,"  i n  B anking  and  M o n eta ry  S t u d i e s , ( e d . )
D eane C a rso n , (Homewood: R ic h a rd  D. I r w in ,  1 9 6 9 ) ,  p p . 1 7 1 -8 9 ;
W illia m  D ew ald , "F re e  R e s e rv e s ,  T o ta l  R e s e r v e s ,  and M o n etary  C o n t r o l , "  
J o u r n a l  o f  P o l i t i c a l  Econom y, ( J u n e , 1 9 6 1 ) ,  p p .  2 7 9 -8 2 ; W ill ia m  De­
w a ld , "Money S upp ly  Vs I n t e r e s t  R a te s  a s  P ro x im a te  O b je c t iv e s  o f  
M onetary  P o l i c y , "  R a t io n a l  B anking R ev iew , ( J u n e ,  1 9 6 6 ) , p p .  5 0 9 -2 2 ; 
Jam es W. C h r i s t i a n ,  "A F u r t h e r  A n a ly s is  o f  t h e  O b je c t iv e s  o f  A m erican  
M onetary  P o l i c y , "  J o u r n a l  o f  F in a n c e , ( J u n e ,  1 9 6 8 ) , p p . 4 6 5 -7 7 ; Jo h n  
Wood, "A M odel o f  F e d e r a l  R e se rv e  B e h a v io r ,"  i n  M o n e ta ry  P ro c e s s  and
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S e v e r a l  s t u d i e s  t a k in g  an  a l t e r n a t i v e  a p p ro a c h  t o  t h e  p ro b le m  
o f  ,lwho o r  w h a t"  c a u se s  m ovem ents i n  m o n e ta ry  v a r i a b l e s  h av e  a d ­
d r e s s e d  th e m s e lv e s  t o  th e  d i r e c t i o n  o f  c a u s a l i t y  i n  r e g r e s s i o n  
m o d e l s . ^  The m a jo r  c o n c e rn  o f  t h i s  ty p e  o f  a n a l y s i s  i s  w h e th e r  
t h e  money s to c k  ( o r  some o th e r  m o n e ta ry  v a r i a b l e )  i s  s t a t i s t i c a l l y  
e x o g e n o u s . T h is  i s  a  d i f f i c u l t  p ro b lem  a s  "a n  ex o g en o u s  v a r i a b l e  
i n  a  s t o c h a s t i c  m odel i s  a  v a r i a b l e  w hose v a lu e  i n  e a c h  p e r io d  i s  
s t a t i s t i c a l l y  in d e p e n d e n t o f  th e  v a lu e s  o f  a l l  th e  random  d i s t u r -  
b a n c e s  i n  t h e  m odel i n  a l l  p e r i o d s . "  H ow ever, random  d is tu r b a n c e s  
c a n n o t b e  o b s e rv e d ,  and h e n c e  th e  s t a t i s t i c a l  r e l a t i o n s h i p  o f  th e  
v a r i a b l e  t r e a t e d  a s  ex o g en o u s  c a n n o t b e  o b se rv e d  e i t h e r .  T h e r e f o r e ,  
C h r i s t  c o n te n d s  t h a t  .w hat v a r i a b l e s  a r e  t r e a t e d  a s  ex ogenous " . . .  
m ust b e  d e c id e d  on th e  b a s i s  o f  w h a te v e r  p re s u m p tio n s  seem p l a u s i b l e  
i n  t h e  l i g h t  o f  econom ic th e o ry  and e x p e r i e n c e . " ^
The m ost im p o r ta n t  s tu d y  to  t e s t  d i r e c t i o n  o f  c a u s a l i t y  b e tw ee n  
money and incom e was done  b y  C h r is to p h e r  S im s2-* u s in g  a  c r i t e r i o n
P o l i c y , ( e d . )  G eorge H orw ich , (Homewood: R ic h a rd  D. I r w in ,  1 9 6 9 ) ,
p p . 1 3 5 -6 6 .
22F o r  a  d e s c r i p t i o n  o f  c a u s a l  c h a in  m odels s e e  Edmond M a lin v a u d , 
S t a t i s t i c a l  M ethods o f  E c o n o m e tr ic s , (C h ic a g o : Rand M cN ally , 1 9 6 5 ) ,
p p . 5 1 1 f f .
22C a r l  F .  C h r i s t ,  E c o n o m e tr ic  M odels and M e th o d s , (New Y ork :
Jo h n  W iley  and S o n s , I n c . ,  1 9 6 6 ) , p .  1 56 .
2 4 I b i d . ,  p .  158 .
2 -* C h ris to p h e r  A. S im s , "Money, In co m e , and C a u s a l i t y , "  A m erican  
E conom ic R eview , (S e p te m b e r , 1 9 7 2 ) , p p .  5 4 0 -5 2 . S im s c o n te n d s  t h a t  
h i s  t e s t  o f  c a u s a l i t y  c a n n o t b e  fo o le d  by th e  l i n e a r  s t r u c t u r e s  w i th  
r e v e r s e d  c a u s a l i t y  a s  d e v e lo p e d  by T o b in  ( s e e  f o o tn o t e  15 o f  t h i s
c h a p t e r ) . The Sim s t e s t  can  b e  fo o le d  by  th e  b i v a r i a t e  sy stem
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26d e v e lo p e d  by C. W, J .  G ra n g e r .  The b a s i c  th e o re m  on  w hich  t h e  
S im s t e s t  r e s t s  i s :
" I f  and o n ly  i f  c a u s a l i t y  r u n s  o n e  way from  c u r r e n t  and 
p a s t  v a lu e s  o f  some l i s t  o f  ex o g en o u s v a r i a b l e s  t o  a  
g iv e n  en d o g en o u s  v a r i a b l e ,  t h e n  in  a  r e g r e s s i o n  o f  th e  
endogenous v a r i a b l e  on  p a s t ,  c u r r e n t ,  and f u t u r e  v a lu e s  
o f  t h e  ex o g en o u s  v a r i a b l e ,  t h e  f u t u r e  v a lu e s  o f  th e  exo­
g en o u s v a r i a b l e s  sh o u ld  h a v e  z e ro  c o e f f i c i e n t s . " 2^
A p p ly in g  t h i s  t e s t  to  a  tw o - v a r i a b le  sy s te m  u s in g  q u a r t e r l y  
o b s e r v a t io n s  o f  a  m o n e ta ry  a g g r e g a te  and G .N .P . i n  c u r r e n t  d o l l a r s  
shows 11. . . c l e a r l y  t h a t  c a u s a l i t y  d o es  n o t  ru n  one way from  G .N .P . 
to  m oney. The e v id e n c e  a g re e s  q u i t e  w e l l  w i th  a  n u l l  h y p o th e s i s  
t h a t  c a u s a l i t y  ru n s  e n t i r e l y  fro m  money to  G .N .P . w ith o u t  f e e d b a c k . " 2 8
Sim s u sed  two v a r i a b l e s  to  r e p r e s e n t  "money" in  h i s  a n a l y s i s  -  
M-^  and th e  m o n e ta ry  b a s e .  The e v id e n c e  showed t h a t  " f u tu r e  v a lu e s  
o f  G .N .P . w ere  h ig h l y  s i g n i f i c a n t  i n  e x p l a in in g  . . . [M^ and t h e  
m o n e ta ry  b a s e ] ,  b u t  . . . f u t u r e  v a lu e s  o f  [M^ and th e  b a s e ]  w ere
d e v e lo p e d  by B r a in a r d  and T o b in ,  b u t  o n ly  w hen money i s  e s s e n t i a l l y  
i d e n t i c a l  to  a  t r u l y  ex ogenous v a r i a b l e .  H ow ever, i f  t h e r e  i s  s u b ­
s t a n t i a l  random  e r r o r  i n  th e  c o r re s p o n d e n c e  b e tw ee n  th e  t r u l y  e x o ­
g en o u s v a r i a b l e  an d  money and t h a t  e r r o r  h a s  a  p a t t e r n  o f  s e r i a l  
c o r r e l a t i o n  d i f f e r e n t  from  t h a t  o f  t h e  ex o g en o u s v a r i a b l e  i t s e l f ,  
Sim s c o n te n d s  h i s  t e s t  w i l l  show b i d i r e c t i o n a l  c a u s a l i t y .
2 8 C. W. J .  C ra n g e r ,  " I n v e s t i g a t i n g  C a u sa l R e l a t i o n s  by E co n o ­
m e t r i c  M ethods and  C ro ss  S p e c t r a l  M e th o d s ,"  E c o n o m e tr ic a , ( J u l y ,
1 9 6 9 ) ,  p p . 4 2 4 -3 8 .
^ C h r i s t o p h e r  A. S im s, o £ . c i t . ,  p .  541 .
28Ibid.
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■not s i g n i f i c a n t  i n  e x p la in in g  t h e  G .N .P . d e p e n d e n t v a r i a b l e .
R e g re s s io n s  w ere  a l s o  t e s t e d  u s in g  nonborrow ed  r e s e r v e s  a s  t h e
m oney v a r i a b l e .  N onborrow ed r e s e r v e s  r e g r e s s e d  on G .N .P . w e re  l e s s
s i g n i f i c a n t  s t a t i s t i c a l l y  th a n  e i t h e r  Mi o r  t h e  b a s e  and  G .N .P .
r e g r e s s e d  on n o n b o rro w ed  r e s e r v e s  d id  n o t  show one-w ay  c a u s a t i o n .
M ic h a e l K eran  u s in g  an  a p p ro a c h  som ew hat d i f f e r e n t  fro m  Sims
a l s o  a t te m p te d  to  m e asu re  t h e  i n f l u e n c e  o f  econom ic a c t i v i t y  on  th e  
31money s t o c k .  H is a n a l y s i s  r e v o lv e d  a ro u n d  t h e  B ru n n e r -M e ltz e r  
money s to c k  i n d e n t i t y
M = mB
i n  w h ich  th e  money s to c k  (M) was d e f in e d  a s  t h e  p r o d u c t  o f  t h e  
money m u l t i p l i e r  (m) and t h e  m o n e ta ry  b a s e  ( B ) . The in f l u e n c e  o f  
econom ic a c t i v i t y  on  money t h e r e f o r e  m ust o p e r a t e  e i t h e r  th ro u g h  
t h e  m o n e ta ry  b a s e  (B) o r  t h e  money m u l t i p l i e r  (m ). To t e s t  t h e  
p r o p o s i t i o n  t h a t  econom ic a c t i v i t y  i n f l u e n c e s  t h e  m o n e ta ry  b a s e ,  
r e g r e s s i o n s  w ere  ru n  f o r  th e  p e r io d  1919-1969  and  s e v e r a l  s u b - p e r io d s .  
R e g re s s in g  a  p ro x y  f o r  n o m ia l G .N .P .3^ on  th e  m o n e ta ry  b a s e  f o r  th e
^ I b i d . ,  p .  5 4 6 .
3 0 I b i d . , p .  5 4 8 .
3 lM ic h a e l K e ra n , ,fM o n etary  and F i s c a l  I n f lu e n c e s  on E conom ic 
A c t i v i t y  -  The H i s t o r i c a l  E v id e n c e ,"  0 £ .  c i t . ,  e s p .  p p . 1 9 -2 3 .
32The p ro x y  c o n s i s t s  o f  th e  s c a le d  p r o d u c t  o f  t h e  I n d u s t r i a l  
P r o d u c t io n  In d e x  ( I P I )  and t h e  Consumer P r i c e  I n d e x  (C PI) and  m ul­
t i p l i e d  by th e  v a lu e  o f  n o m ia l GNP in  t h e  b a s e  y e a r  o f  t h e  v a lu e  
in d e x  (1 9 5 7 -5 9 ) ,  The fo rm u la  u sed  to  com pute t h i s  m e asu re  o f  e c o ­
nom ic a c t i v i t y  (Y) i s :  Y = r ITT -C PI ] . ($4 5 7 , 4  b i l l i o n ) .
l 10,000
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50 y e a r  p e r io d  showed a n  o f  .0 4 .  The c a l c u l a t e d  c o e f f i c i e n t  o f  
.008  w a s , h o w ev e r, s t a t i s t i c a l l y  s i g n i f i c a n t .  Thus a n  i n c r e a s e  o f  
$ 1  b i l l i o n  i n  econom ic a c t i v i t y  i s  a s s o c i a t e d  w i th  a n  $ 8  m i l l i o n  
i n c r e a s e  i n  t h e  b a s e  i n  t h e  same q u a r t e r .
To t e s t  th e  p r o p o s i t i o n  t h a t  econom ic a c t i v i t y  i n f l u e n c e s  t h e  
money s to c k  th ro u g h  th e  m o n e ta ry  m u l t i p l i e r ,  K eran  made ch an g e s  i n  
t h e  money s to c k  a  f u n c t i o n  o f  ch a n g e s  i n  t h e  m o n e ta ry  b a s e  and e c o ­
nom ic a c t i v i t y .  A ssum ing t h a t  t h e  m o n e ta ry  a u t h o r i t i e s  d e te rm in e  
ch an g e s  i n  t h e  b a s e  and th e  p u b l i c  o p e r a t i n g  th ro u g h  econom ic a c t i v ­
i t y  in f l u e n c e s  t h e  money m u l t i p l i e r ,  t h e  r e g r e s s i o n  r e s u l t s  i n d i c a t e d ,  
a f t e r  c o n v e r t in g  to  b e t a  c o e f f i c i e n t s ,  t h a t  m o n e ta ry  a u t h o r i t i e s
h a v e  an  im p ac t on th e  money s to c k  w h ich  i s  3% tim e s  a s  l a r g e  a s  t h e
33p u b l i c ' s  i n f l u e n c e .
R ic h a rd  D a v is  i n  a n  e f f o r t  t o  m e a su re  th e  i n f l u e n c e  o f  " b u s in e s s  
c o n d i t io n s "  on  t h e  money s u p p ly  made c h a n g e s  i n  M^ a  f u n c t i o n  o f  t h e  
c u r r e n t  and t h r e e  la g g e d  ch an g e s  i n  G .N .P . ,  t h e  c u r r e n t  and t h r e e  
la g g e d  ch an g e s  i n  th e  nonborrow ed  m o n e ta ry  b a s e  ( i . e . ,  th e  m o n e ta ry  
b a s e  m inus b o rrow ed  r e s e r v e s ) ,  and ch an g e s  i n  t h e  d i s c o u n t  r a t e . ^
The r e s u l t s  showed t h a t  t h e  c u r r e n t  and  la g g e d  ch an g e s  i n  G .N .P .
^ % I ic h a e l  K e ra n , o £ . c i t . ,  p .  2 1 .
-^ R ic h a rd  G. D a v is ,  "How Much Does Money M a tte r?  A Look a t  
Some R e c e n t E v id e n c e ,"  o £ . c i t .
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a lo n e  e x p l a in  a b o u t 32 p e r c e n t  o f  t h e  v a r i a t i o n s  i n  M^ f o r  t h e  1952 
t o  1 9 6 8 II  p e r i o d .  H ow ever, 90 p e r c e n t  o f  t h e  m e asu re d  im p a c t o c c u r ­
re d  in  th e  c u r r e n t  q u a r t e r  when t h e  d i r e c t i o n  o f  c a u s a t io n  was am­
b ig u o u s .  The la g g e d  ch an g e s  i n  G .N .P . c o n t r i b u t e d  o n ly  a b o u t 10 
p e r c e n t  o f  t h e  t o t a l  G .N .P . m u l t i p l i e r  and  n o n e  o f  t h e  la g g e d  c o e f -
O C
f i c i e n t s  w e re  s t a t i s t i c a l l y  s i g n i f i c a n t .  J
The i n a b i l i t y  o f  t h e  t e s t  u se d  by D av is  t o  d e t e c t  w i th i n  q u a r ­
t e r  fe e d b a c k  i s  a  p ro b le m  a l s o  s h a re d  b y  Sims and  K e ra n . I f  money 
and  incom e a r e  c o n n e c te d  by  two c a u s a l  r e l a t i o n s  -  one from  money 
to  incom e in v o lv in g  a  d i s t r i b u t e d  la g  an d  t h e  o t h e r  from  incom e to  
money w ith  o n ly  th e  c u r r e n t  v a l u e  o f  incom e i n f l u e n c in g  money - th e n  
t h e  t e s t s  u s e d  by S im s , K e ra n , and  D av is  w ould  n o t  d e t e c t  f e e d b a c k  
from  incom e t o  m oney. A n o th e r  p ro b le m  o f  t h e i r  a n a l y s i s  i s  t h a t  
" b u s in e s s  c o n d i t i o n s "  may i n f l u e n c e  th e  s u p p ly  o f  money i n  a  way n o t
r e f l e c t e d  by  c u r r e n t  d o l l a r  G .N .P . s in c e  i t  i s  a  o n e -d im e n s io n a l  
37m e a s u re .- "
A c o m p le te ly  d i f f e r e n t  a p p ro a c h  to  t h e  r e v e r s e  c a u s a t io n  a r g u ­
m en t h as  b e e n  s u g g e s te d  and t e s t e d  by  Raymond Lom bia and  Raymond
3 5 I b i d . ,  p p . 1 2 6 -1 2 8 .
3 ®For a  d i s c u s s io n  o f  t h i s  s e e  C h r is to p h e r  S im s , o £ .  c i t . , 
p p .  5 4 1 -2 .
^ R i c h a r d  D a v is ,  "How Much Does Money M a t te r ? "  0 £ .  c i t . ,  p p . 
1 2 7 -8 .
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38T o r t o . They p r o p o r t  t h a t  th e  m o n e ta ry  b a s e  and o th e r  m o n e ta ry  
a g g r e g a te s  a r e  n o t  ex ogenous b e c a u s e  th e y  a r e  b a s i c a l l y  c o n t r o l l e d  
by th e  F e d e r a l  R e se rv e  S y stem  and a rg u e  t h a t  th e  m o n e ta ry  a u t h o r i ­
t i e s  h a v e  a c te d  i n  a  way w h ich  p e r m i t t e d  t h e  money s to c k  [M^ o r  th e  
m o n e ta ry  b a s e ]  t o  re sp o n d  t o  ch an g es i n  demand f o r  m oney. T h e r e f o r e  
. . i f  th e  demand fo r  money i s ,  i n  p a r t ,  a  f u n c t i o n  o f  th e  l e v e l  
o f  econom ic a c t i v i t y  and t h e  s u p p ly  o f  money h as  b e e n  a t  l e a s t
p a r t i a l l y  demand d e te r m in e d ,  th e n  th e  money s to c k  i s  endogenous 
..39
* ■ •
As s u p p o r t ,  L o m b ia -T o r ta  e s t im a te d  a n  e q u a t io n  t o  show t h a t  
F e d e r a l  R e s e rv e  b e h a v io r  h a s  b e e n  p r i m a r i l y  d e f e n s iv e  i n  n a t u r e , 40 
To show t h a t  t h e  m a jo r i t y  o f  open  m a rk e t o p e r a t io n s  ca n  b e  e x p la in e d  
by th e  s y s t e m a t ic  r e s p o n s e s  o f  t h e  F e d e r a l  R e se rv e  to  ch an g es in  
econom ic a c t i v i t y ,  th e y  r e g r e s s e d  th e  c h an g e  in  t h e  F e d e r a l  R e se rv e  
h o ld in g  o f  g o v ern m en t s e c u r i t i e s  (AG) on  t h e  sum o f  t h e  s o u rc e s  o f  
t h e  m o n e ta ry  b a s e  (AA) and t h e  change  i n  m em ber-bank b o rro w in g  (A B ), 
w h ich  i s  t r e a t e d  s e p a r a t e l y  fro m  th e  m o n e ta ry  b a s e .  T h ese  v a r i a b l e s  
w ere  d e s ig n e d  to  t e s t  th e  o f f s e t t i n g  b e h a v io r  o f  th e  a u t h o r i t i e s .
■^Raymond Lom bia and Raymond T o r t o ,  ’’F e d e r a l  R e se rv e  D e fe n s iv e  
B e h a v io r  and t h e  R e v e rse  C a u s a t io n  A rg u m e n t,"  S t a f f  Econom ic S t u d i e s , 
(W ash in g to n : B oard  o f  G o v e rn o rs  o f  t h e  F e d e r a l  R e se rv e  S y stem , 1 9 7 2 ) .
^ ^ I b i d . , p p .  3 - 4 .
^ L o m b ia  and T o r ta  d e f i n e  " d e f e n s iv e  open  m a rk e t o p e r a t io n s "  to  
in c lu d e  b o th  o f f s e t t i n g  and  accom m odating  a c t i o n s  d e s ig n e d  to  a c h ie v e  
s t a b l e  money m a rk e t c o n d i t i o n s .
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To m e asu re  t h e  accom m odating  b e h a v io r  o f  t h e  F e d e r a l  R e se rv e  t h e  
ch an g e  i n  r e q u i r e d  r e s e r v e s  (ARR) an d  th e  c h an g e  i n  c u r re n c y  (AC) 
w e re  in c lu d e d  in  t h e  e q u a t io n .  T h e i r  r e s u l t s  a r e  shown i n  e q u a t io n  
( 1 ) .
AG = - .41AA -  1.21AB +  1.07ARR + .81AC m
t = 5 .8 1  t = 3 ,4 3  t = 3 .91  t= 4 .9 0
R2  = .8 0
DW = 2 .1 6  
SE = .39
The r e s u l t s  i n d i c a t e  t h a t  th e  F e d e r a l  R e se rv e  a c t s  t o  p a r t i a l l y
o f f s e t  ch an g e s  i n  t h e  b a s e  and member bank  b o rro w in g  and accom m odate
/ 1
ch an g es  in  r e q u i r e d  r e s e r v e s  and c u r re n c y  d r a i n s .  T h is  accom m odating  
a c t i o n  by  th e  ” . . .  a u t h o r i t i e s  to  ch an g es i n  r e q u i r e d  r e s e r v e s  and 
ch an g es i n  c u r r e n c y  w i l l  l e a d ,  c e t e r i s  p a r ib u s  t o  ch an g es  i n  th e  
m o n e ta ry  b a s e . " ^ 2  T h is  makes t h e  b a s e  endogenous s in c e  c u r r e n c y  
h o ld in g s  o f  t h e  p u b l i c  and r e q u i r e d  r e s e r v e  h o ld in g s  o f  co m m erc ia l 
b an k s  a r e  d e te rm in e d  e n d o g e n o u s ly . E x te n d in g  t h e  a n a l y s i s  L om bia- 
T o r ta  a t te m p t  to  show t h a t  ch an g es  i n  th e  m o n e ta ry  b a s e  can  r e s u l t  
from  d e f e n s iv e  open  m a rk e t o p e r a t i o n s .  I f  i t  c a n  b e  shown t h a t  t h i s  
i s  t r u e ,  th e y  c o n te n d , . . th e n  th e  l e v e l  o f  econom ic a c t i v i t y  
d o e s  a f f e c t  t h e  m o n e ta ry  b a s e  and  i t  i s  n o t  an  exogenous v a r i a b l e  
i n  t h e  s t a t i s t i c a l  s e n s e  o f  th e  t e r m . " ^
^ I b i d . , p p . 7 -1 0 .
4 2 I b i d . , p p . 9 -1 0 .
^ I b id  . ,  p . 1 1 .
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To s u p p o r t  th e  c o n te n t io n  t h a t  changes i n  m o n e ta ry  b a s e  r e s u l t  
fro m  d e f e n s iv e  b e h a v io r  o f  t h e  m onetary  a u t h o r i t i e s  L o m b ia -T o rta  
showed t h a t  changes in  th e  b a s e  (AMB) m ust r e s u l t  from  changes in  
th e  F e d e r a l  R e s e r v e 's  h o ld in g s  o f  s e c u r i t i e s  (AG), p lu s  changes i n  
m em ber-bank b o rro w in g  (AB), p lu s  changes i n  th e  g o ld  s to c k ,  f l o a t ,  
and t r e a s u r y  c u r re n c y  o u ts ta n d in g  m inus t r e a s u r y  c a s h  h o ld in g s ,  
t r e a s u r y  d e p o s i t s ,  f o r e ig n  d e p o s i t s ,  and o th e r  a c c o u n ts  (AA) . T h is  
i d e n t i t y  can  b e  shown a s
AMB = AG + AB +  M  (2)
E q u a tio n  (1 ) e x p la in e d  p a r t  o f  th e  v a r i a t i o n  in  AG v i a  th e  " d e fe n ­
s iv e "  b e h a v io r  o f  th e  m on e ta ry  a u t h o r i t i e s  by g e n e r a t in g  a s e t  o f
A
e s t im a te d  v a lu e s  (AG) w hich r e p r e s e n te d  " d e f e n s iv e "  open m ark e t o p e ra ­
t i o n .  S u b s t i t u t i n g  AG i n t o  (2 ) g iv e s  an  e s t im a te d  v a lu e  f o r  th e
A
m o n e ta ry  b a s e  (AMB):
AMB = AG +  AB +  AA (3)
«\ A
T h e i r  n e x t  s te p  was t o  r e g r e s s  AMB on AMB to  s e e  i f  AMB e x p la in e d  
any  o f  th e  v a r i a t i o n s  in  AMB. T h e ir  r e s u l t s ,  shown in  e q u a t io n  ( 4 ) ,  
in d i c a te d  t h a t  92 p e r c e n t  o f  th e  v a r i a t i o n  in  (AMB) can  b e  e x p la in e d  
by (AMB).
AMB = .98AMB (4)
t= 2 6 .95
R2  -  .92
DW = 2 .1 9  
SE = .40
164
S in c e  fiiMB i s  d e r iv e d  by a ssu m in g  o n ly  " d e f e n s iv e "  open  m a rk e t o p e r a ­
t i o n ,  L o m b ia -T o r ta  c o n te n d  th e  " . . .  r e s u l t s  e n a b le  us to  i n f e r  
t h a t  t h e  m o n e ta ry  b a s e  i s  a  j o i n t l y  d e te rm in e d  v a r i a b l e  a n d , t h e r e ­
f o r e ,  sh o u ld  b e  t r e a t e d  e n d o g e n o u s ly ." ^
The L o m b ia -T o r ta  s tu d y  and  o th e r s  d i s c u s s e d  seem  to  show t h a t  
t h e  F e d e r a l  R e se rv e  S y stem  th ro u g h  open m a rk e t o p e r a t io n s  d o m in a te  
m ovem ents i n  m o n e ta ry  v a r i a b l e s  a l th o u g h  th e r e  i s  l i k e l y  t o  b e  some 
fe e d b a c k  fro m  G .N .P . (o r  b u s in e s s  c o n d i t io n s )  t o  money o r  some r e -
A C
l a t e d  m o n e ta ry  v a r i a b l e .  The L o m b ia -T o r ta  s tu d y  i n d i c a t e s ,  h o w ev er, 
t h a t  t h e  s o u r c e  o f  th e  fe e d b a c k  may come fro m  th e  a b i l i t y  o f  th e  
F e d e r a l  R e s e rv e  t o  c o n t r o l  m o n e ta ry  v a r i a b l e s  and  r e a c t  to  b u s in e s s  
c o n d i t i o n s .
4 4 x b id . ,  p .  1 2 .
^ T h e  s t u d i e s  d is c u s s e d  in  t h i s  s e c t i o n  d id  n o t  exam ine a l l  t h e  
m o n e ta ry  v a r i a b l e s  in c lu d e d  i n  t h e  a n a l y s i s  o f  C h a p te r  IV . H ow ever, 
e m p i r i c a l  a n a l y s i s  h a s  shown t h a t  t r e n d  m ovem ents i n  a l l  t h e  r e s e r v e  
a g g r e g a te s  -  member b an k  r e s e r v e s ,  nonborrow ed  r e s e r v e s ,  R .P .D . 's  
and th e  m o n e ta ry  b a s e  -  a r e  a lm o s t  i d e n t i c a l .  A s tu d y  by  L acy  H unt 
found  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw ee n  e a c h  r e s e r v e  a g g r e g a te  and 
ea c h  o th e r  r e s e r v e  a g g r e g a te  t o  b e  n e a r l y  1 .0 0  f o r  th e  p e r io d  J a n u ­
a r y ,  1961 , t o  J u n e ,  1972 , u s in g  m o n th ly  d a t a .  A co m p a riso n  o f  r a t e s  
o f  ch a n g e s  show c o r r e l a t i o n  c o e f f i c i e n t s  o f  b e tw ee n  .6 3  and .8 4 .  
U n d o u b ted ly  t h e s e  c o e f f i c i e n t s  w ould  h av e  b e e n  h ig h e r  had  q u a r t e r l y  
d a t a  b e e n  u s e d . See Lacy A. H u n t, I I ,  " E v a lu a t in g  M ovements i n  th e  
R e se rv e  A g g r e g a te s ,"  F i n a n c i a l  A n a ly s ts  J o u r n a l , (M ay-June , 1 9 7 3 ) , 
p p . 5 7 -9 .  O th e r  r e s e a r c h  e f f o r t s  i n d i c a t e  t h a t  m ovem ents i n  th e  
m o n e ta ry  and c r e d i t  a g g r e g a te s  confo rm  c l o s e l y  to  m ovem ents i n  th e  
r e s e r v e  a g g r e g a te s .  See "M one tary  A g g re g a te s  and Money M ark e t Con­
d i t i o n s  i n  Open M ark e t P o l i c y , "  F e d e r a l  R e s e rv e  B u l l e t i n , (F e b ru a ry ,  
1 9 7 1 ) , p p . 7 9 -1 0 4 ; P a u l  M eek, "Open M ark e t O p e ra t io n s  and th e  Mone­
t a r y  and C r e d i t  A g g re g a te s  -  1 9 7 1 ,"  M on th ly  R ev iew , F e d e r a l  R e se rv e  
Bank o f  New Y o rk , ( A p r i l ,  1 9 7 2 ) ,  p p . 7 9 -9 4 . S ee  a l s o  th e  s t u d i e s  
c i t e d  i n  f o o tn o t e  19 o f  C h a p te r  IV .
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R e le v a n t t o  t h e  p ro b le m  o f  e x o g e n i ty  o r  " r e v e r s e  c a u s a t io n "  i s  
d e c id in g  a t  w h ich  p o i n t  an  e x p la n a to r y  v a r i a b l e  sh o u ld  b e  c o n s id e r e d  
endogenous and  an  a d d i t i o n a l  e q u a t io n  b e  added  to  t h e  m o d e l. On 
t h i s  i s s u e d  C a r l  C h r i s t  s t a t e s :
"F o r  t h e r e  i s  no p o i n t  i n  t h e  e n la rg e m e n t o f  m ost m o d e ls  
a t  w h ich  a  c o n v in c in g  s ta n d  ca n  b e  made a g a i n s t  su ch  a r ­
gum ents f o r  th e  a d d i t i o n  o f  a n o th e r  e q u a t io n  u n le s s  i t  
i s  t h e  p o in t  w h ere  a l l  p o s s i b l e  v a r i a b l e s  h a v e  a l r e a d y  
b e e n  in c lu d e d ,  and  o f  c o u r s e  t h e  m odel w ou ld  th e n  b e  u n ­
m a n a g e a b le . What t h e  e c o n o m is t sh o u ld  do i n  p r a c t i c e ,  
t h e r e f o r e ,  i n  my o p in io n ,  i s  t o  s to p  a d d in g  e q u a t io n s  
and v a r i a b l e s  when h e  b e l i e v e s  t h a t  t h e  v a r i a b l e s  he 
c h o o ses  t o  c a l l  ex o genous m eet t h e  d e f i n i t i o n  c lo s e  
enough so t h a t  t h e  e r r o r s  i n c u r r e d  th ro u g h  t h e  d i s c r e ­
p an cy  a r e  s m a l l  i n  co m p ariso n  w ith  t h e  d e g re e  o f  a c c u ra c y  
t h a t  he  th in k s  i s  d e s i r a b l e  f o r  h i s  p u rp o s e s  ( o r  i s  
a t t a i n a b l e ) ."4 6
I f  la g g e d  v a lu e s  o f  t h e  (en d o g en o u s) m o n e ta ry  v a r i a b l e s  a p p e a r
in  th e  G .N .P . e q u a t io n  w h ere  r e v e r s e - c a u s a t i o n  ij^  c o n s id e re d  to  b e  a
p ro b le m , t h e r e  a r e  v a r io u s  e s t i m a t in g  p ro c e d u re s  a v a i l a b l e  in c lu d in g
o r d in a r y  l e a s t  s q u a r e s  (O LS), two s t a g e  l e a s t  s q u a re s  (T SL S), o th e r
47fo rm s o f  l i m i t e d  in f o r m a t io n  m e th o d s , and f u l l  in f o r m a t io n  m o d e ls . 
The l a t t e r  two a r e  n o t  w id e ly  u sed  i n  p r a c t i c e  so  t h e  c h o ic e  i s  r e ­
s t r i c t e d  t o  OLS o r  TSLS . 4 8
^ ^ C a r l  F . C h r i s t ,  E c o n o m e tr ic  M odels and M e th o d s , p p .  1 5 7 -8 , 
(em p h asis  a d d e d ) .
4?H. A lb e r t  M a r g o l i s ,  " E s t im a t io n  A sp e c ts  o f  th e  S im u lta n e o u s  
E q u a t io n  B ia s  I s s u e , "  i n  Open M ark e t P o l i c i e s  and  O p e ra t in g  P ro c e ­
d u r e s  S t a f f  S t u d i e s ,  (W ash in g to n : B oard  o f  G o v e rn o rs  o f  th e  F ed ­
e r a l  R e se rv e  S y s te m , 1 9 7 1 ) , p .  8 1 .
48Ibid.
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W a lte r s  i n d i c a t e s  s e l e c t i o n  b e tw e e n  GLS and TSLS sh o u ld  b e  made 
p u r s u a n t  t o  t h e  p u rp o s e  o f  t h e  e s t i m a t i o n .  I f  p r e d i c t i n g  an  en d o ­
gen o u s  v a r i a b l e  i s  t h e  p u r p o s e ,  OLS y i e l d s  u n b ia s e d  b e s t  e s t i m a t o r s ,  
w h i le  th o s e  u s in g  TSLS a r e  b ia s e d  and i n e f f i c i e n t .  I f  t h e  p u r p o s e ,  
h o w e v e r , i s  t o  e s t i m a t e  s t r u c t u r a l  p a r a m e te r s ,  th e n  th e  e s t i m a t o r s  
u s in g  OSL a r e  b ia s e d  and i n c o n s i s t e n t ,  w h i le  th o s e  u s in g  TSLS a r e  
c o n s i s t e n t ,  a l th o u g h  b ia s e d  i n  sm a ll sam p les
F i s k  c o n te n d s ,  h o w ev e r, t h a t  i n c o n s i s t e n c y  w i th  OLS i s  n o t  a l ­
w ays p e r t i n a n t :
" I t  i s  n o t  o b v io u s  t h a t  t h i s  la c k  o f  c o n s i s te n c y  (o f  
s i n g l e  e q u a t io n  l e a s t - s q u a r e s )  s h o u ld  a lw ay s c a u s e  con ­
c e r n ,  p a r t i c u l a r l y  when d e a l in g  w i th  s m a ll  sa m p le s  f o r  
w h ich  th e  a l t e r n a t i v e  c o n s i s t e n t  e s t i m a t o r  may h av e  
g r o s s l y  i n f l a t e d  v a r i a n c e s  com pared w ith  t h e  b ia s e d  
e s t i m a t o r  g iv e n  by ( L e a s t - s q u a r e s ) . We m ust a lw ay s  
b a la n c e  t h e  d e s i r a b i l i t y  o f  c o n s i s t e n t  e s t i m a t o r s  a g a i n s t  
th e  o th e r  c r i t e r i a  by  w hich  we ju d g e  e s t i m a t o r s - p r i n c i -  
p a l l y :  d e g r e e  o f  p r e c i s i o n  o f  t h e  e s t i m a t o r  and  e a s e  o f
c a l c u l a t i o n . "^O
B ia s ,  a c c o r d in g  to  F i s k ,  i s  n o t  th e  o n ly  u n d e s i r a b l e  p r o p e r ty  
o f  a n  e s t i m a t in g  p ro c e d u re  -  a  l a r g e  v a r i a n c e  o f  p a ra m e te r  e s t im a te s  
i s  a l s o  u n d e s i r a b l e  G o ld b e rg e r  r e i t e r a t e s  by s t a t i n g :
^ A .  A. W a l te r s ,  An I n t r o d u c t i o n  t o  E c o n o m e tr ic s , (New Y o rk :
W. W. N o rto n  an d  Company, 1 9 7 0 ) , p ..1 8 9 .
“^ P .  R. F i s k ,  S t o c h a s t i c a l l y  D ep en d en t E q u a t io n s : An I n t r o d u c ­
t o r y  T ex t f o r  E c o n o m e tr ic s , (New Y ork : H arp e r P u b l i s h in g  Company,
1 9 6 7 ) ,  p .  6 . (e m p h a sis  a d d e d ) .
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. * f o r  s m a l l  s a m p le s  t h e  seco n d  moments o f  th e  c l a s s i ­
c a l  l e a s t - s q u a r e s  e s t i m a t o r s  (a b o u t t h e  t r u e  p a ra m e te r  
v a lu e s )  may b e  l e s s  th a n  th o s e  o f  t h e  TSLS e s t i m a t o r s  -  
t h e i r  v a r i a n c e s  may b e  s u f f i c i e n t l y  s m a l l  t o  co m p en sa te  
f o r  t h e i r  b ias."^-* -
C o n s e q u e n t ly ,  t h e  r e s e a r c h e r  may h a v e  to  t r a d e - o f f  b i a s  a g a i n s t  
l a r g e r  v a r i a n c e s  o f  p a r a m e te r s  when s w i tc h in g  from  a n  OLS to  a  TSLS 
e s t i m a t in g  p r o c e d u r e .  T h u s , e s t im a te s  o f  r e g r e s s i o n  c o e f f i c i e n t s  
and  th e  d e t e r m in a t io n  o f  l a g  s t r u c t u r e s  may n e v e r  b e  m easu red  w ith  
c e r t a i n t y .  The f a c t  t h a t  we have " .  . . o n ly  s m a l l  s a n p l e s ,  w h i le  
o u r  s t a t i s t i c a l  t e c h n iq u e s  r e f e r  c h i e f l y  t o  l a r g e  sam p le  p r o p e r t i e s  
w i th  c u r r e n t  v a l u e s ,  o n ly  h i g h l i g h t s  t h e  u n s e t t l e d  n a t u r e  o f  m e a su r-
c  o
in g  econom ic r e l a t i o n s h i p s . "
I n  v ie w  o f t h e  u n s e t t l e d  n a t u r e  o f  t h e s e  i s s u e s ,  t h e r e  a p p e a r s  
t o  b e  no c l e a r - c u t  c a s e  f o r  a s s e r t i n g  t h a t  t h e r e  i s  an  o b v io u s ly  
l a r g e  b ia s  in  t h e  OLS p a r a m e te r s  e s t im a te d  i n  C h a p te r  IV , o r  t h a t  
th e  b i a s  i s  o f  su c h  a  m a g n itu d e  a s  t o  m ore th a n  o f f s e t  t h e  g a in  from  
a  s m a l le r  v a r i a n c e  o f  p a r a m e te r  e s t i m a t e s .
Summary and C o n c lu s io n s
The fo r e g o in g  a n a l y s i s  and d i s c u s s i o n  i n d i c a t e  t h a t  a  v a r i a b l e  
ch o se n  to  r e p r e s e n t  m o n e ta ry  a c t i o n s  i n  a  s i n g l e  e q u a t io n  m odel
51-A rthur S . G o ld b e r g e r ,  E c o n o m e tr ic  T h e o ry , (New Y ork: Jo h n
W iley  and S o n s , I n c . ,  1 9 6 4 ) ,  p .  360 .
5 2 h . A lb e r t  M a r g o l i s ,  0 £ .  c i t . ,  p .  8 3 .
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s h o u ld  b e  t h e o r e t i c a l l y  so u n d , c o n t r o l l e d  by  t h e  F e d e r a l  R e s e rv e ,  
and  s t a t i s t i c a l l y  ex o g e n o u s .
From th e  t h e o r e t i c a l  v ie w p o in t  o f  a  f i n a n c i a l l y  c o n s t r a i n e d  
economy s e v e r a l  c o n c lu s io n s  a r e  w a r r a n te d .  F i r s t ,  t h e  m o n e ta ry  b a s e  
i s  a n  i d e a l  m e a su re  o f  m o n e ta ry  a c t i o n s  s i n c e  i t  r e f l e c t s  t h e  f i n a n ­
c i a l  c o n s t r a i n t  o f  th e  econom y. Any m o n e ta ry  o r  f i s c a l  a c t i o n  a l ­
t e r i n g  t h e  eco n o m y 's  f i n a n c i a l  c o n s t r a i n t  i s  r e f l e c t e d  a s  ch an g e s  
i n  t h e  m o n e ta ry  b a s e .  S eco n d , s in c e  th e  m o n e ta ry  a g g r e g a te s ,
1*2 > and  a r e  s y s t e m a t i c a l l y  r e l a t e d  to  t h e  m o n e ta ry  b a s e ,  th e y  
r e f l e c t  th e  f i n a n c i a l  c o n s t r a i n t  o f  th e  economy and  j u s t i f i a b l y  
r e p r e s e n t  m o n e ta ry  a c t i o n s .  T h i r d ,  t h e  r e s e r v e  a g g r e g a te s  -  n o n ­
b o rro w ed  r e s e r v e s ,  member bank  r e s e r v e s ,  and R .P .D . 's  -  and th e  two 
c r e d i t  a g g r e g a te s  - bank  c r e d i t  and th e  a d j u s t e d  bank c r e d i t  p ro x y  -  
c a n n o t b e  j u s t i f i e d  t h e o r e t i c a l l y  a s  a  summary m e a su re  o f  m o n e ta ry  
a c t i o n s  s in c e  th e y  do n o t  r e f l e c t  t h e  r e q u ir e m e n ts  o f  a  f i n a n c i a l l y  
c o n s t r a in e d  econom y.
I n  a d d i t i o n  to  th e  t h e o r e t i c a l  c o n s id e r a t i o n s  th e  summary m ea­
s u r e  r e p r e s e n t in g  m o n e ta ry  a c t i o n s  m ust a l s o  b e  c o n t r o l l e d  by  th e  
m o n e ta ry  a u t h o r i t i e s  and s t a t i s t i c a l l y  e x o g e n o u s . The a v a i l a b l e  
e v id e n c e  i n d i c a t e s  t h a t  a l l  o f  t h e  m o n e ta ry  v a r i a b l e s  exam ined  i n  
C h a p te r  IV a r e  d o m in a ted  by a c t i o n s  o f  th e  m o n e ta ry  a u t h o r i t i e s .
As to  th e  c r i t e r i o n  o f  e x o g e n i ty ,  h ow ever, t h e  e v id e n c e  i s  c o n f l i c t ­
i n g .  The Sim s s tu d y  i n d i c a t e s  t h a t  and t h e  m o n e ta ry  b a s e  a r e  
ex o g e n o u s , w h i le  f o r  nonborrow ed  r e s e r v e s  t h e r e  i s  tw o-w ay c a u s a t io n .  
The K eren and D av is  s t u d i e s  may h av e  in d i c a t e d  some w i th i n  q u a r t e r
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fe e d b a c k  fro m  G .N .P . t o  and t h e  m o n e ta ry  b a s e ,  b u t  t h e  r e s u l t s  
w e re  am b ig u o u s . Lom bia and T o r t a  r e a s o n e d ,  h o w ev e r, t h a t  t h e  mone­
t a r y  b a s e  i s  en d o g en o u s  b e c a u se  t h e  F e d e r a l  R e s e rv e  a c t s  e n d o g e n o u s ly . 
S in c e  t h e  L acy  H unt s tu d y  shows t h a t  t r e n d  m ovem ents and t h e  r a t e s  
o f  change  i n  t h e  v a r io u s  m o n e ta ry  v a r i a b l e s  a r e  h ig h ly  c o r r e l a t e d ,  
i t  i s  l i k e l y  t h a t  i f  t h e  " b a s e "  i s  endo g en o u s t h e  o th e r  m e a su re s  
a r e  a l s o .  I t  i s  n o t  c l e a r ,  h o w e v e r, t h a t  e n d o g e n i ty  i s  so  p r o b le ­
m a t i c a l  a s  t o  r e q u i r e  a  f u l l  s c a l e  e c o n o m e tr ic  m odel t o  m e a su re  
m o n e ta ry  a c t i o n s .  The t r a d e  o f f  may b e  m ore c o n s i s te n c y  i n  t h e  
p a ra m e te r s  f o r  l a r g e r  v a r i a n c e s  ( u s in g  tw o - s ta g e  l e a s t  s q u a r e s ) ,  
w h ile  f o r  s m a l l  s a m p le s ,  even  u s in g  tw o -s ta g e d  l e a s t  s q u a r e s ,  th e  
r e s u l t s  a r e  b i a s e d .  T h e re fo re  i t  d o e s  n o t  a p p e a r  t h a t  any  d e f i n i t e  
c o n c lu s io n s  can  b e  d raw n  w i th  r e s p e c t  to  t h e  s t a t i s t i c a l  p ro b lem s 
o f  s in g l e - e q u a t i o n  m o d e ls . The p a ra m e te r s  may b e  b i a s e d ,  b u t  a l t e r ­
n a t i v e  e s t i m a t in g  p ro c e d u re s  may n o t  b e  any  b e t t e r .
CHAPTER VI
Summary and  C o n c lu s io n s
I n t e r e s t  i n  t h e  r o l e  o f  money i n  t h e  economy h a s  b e e n  h ig h  f o r  
th e  l a s t  few  y e a r s , no d o u b t d ue  to  t h e  e x u b e r a n t  b e h a v io r  o f  th e  
econom y f o l lo w in g  th e  e n a c tm e n t o f  th e  t a x  s u r c h a r g e  i n  1968 . When 
c o n v e n t io n a l  f o r e c a s t i n g  m ethods c o n s i s t e n t l y  u n d e r e s t im a te d  eco n o ­
m ic  a c t i v i t y ,  many r e s e a r c h e r s  lo o k e d  m ore c l o s e l y  a t  t h e  l a r g e  body 
o f  e v id e n c e  co m p iled  by  F r ie d m a n  and  o th e r s  w h ic h  showed a  c lo s e  
a s s o c i a t i o n  b e tw ee n  th e  money s u p p ly  and  th e  l e v e l  o f  econom ic 
a c t i v i t y .
New e f f o r t s  t o  m e a su re  th e  e m p i r i c a l  r e l a t i o n s h i p s  be tw een  
money and  econom ic a c t i v i t y  d e v e lo p e d  a lo n g  two av e n u e s  -  th e  
e s t a b l i s h m e n t  o f  l a r g e - s c a l e  e c o n o m e tr ic  m odels  and th e  d e v e lo p m en t 
o f  " re d u c e d - fo rm "  s i n g l e - e q u a t i o n  m o d e ls .  A " re d u c e d - fo rm "  s i n g l e ­
e q u a t io n  m odel i s  s im p ly  an  e q u a t io n  i n  w h ich  t h e  k ey  econom ic 
v a r i a b l e s ,  such  a s  G .N .P . ,  a r e  e x p re s s e d  a s  d i r e c t  f u n c t io n s  o f  
p o l i c y  v a r i a b l e s  and  o t h e r  f o r c e s  ex o g en o u s t o  t h e  econom y.
The p u rp o s e  o f  t h i s  s tu d y  w as t o  exam ine a n a l y t i c a l l y  and 
e m p i r i c a l l y  m o n e ta ry  m u l t i p l i e r s  c a l c u l a t e d  u s in g  s in g l e - e q u a t i o n  
m acroeconom ic m o d e ls  o f  th e  econom y. S in g le - e q u a t i o n  m o d e ls , 
a l th o u g h  s im p le  i n  n a t u r e ,  o f t e n  r e p o r t  w id e ly  d i f f e r e n t  m o n e ta ry
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m u l t i p l i e r s  w i th  r e s p e c t  t o  t h e i r  t o t a l  e f f e c t  and  t h e  d i s t r i b u t i o n  
o f  th e s e  e f f e c t s .
I n  C h a p te r  I I ,  f o u r  m o d e ls  - t h e  F riedm an-M e i s  e lm a n , A n d e rse n -  
J o r d a n ,  L a f f e r -R a n s o n  an d  M eise lm an-S im pson  - w e re  d e s c r ib e d  and 
co m p ared . A lth o u g h  v a r i a t i o n s  a r e  e x p e c te d  w hen r e g r e s s i o n  p e r io d s  
and  v a r i a b l e s  d i f f e r ,  t h e  d e g re e  o f  d i f f e r e n c e  e x h i b i t e d  b y  th e s e  
f o u r  m odels  was u n e x p e c te d .  I n  some i n s t a n c e s  t h e  m o n e ta ry  m u l t i ­
p l i e r s  b o re  e x tre m e ly  d i f f e r e n t  im p l i c a t i o n s  a s  t o  t h e  im p o r ta n c e  
o f  money i n  i t s  t o t a l  e f f e c t  and t h e  sp eed  o f  t h e s e  e f f e c t s  on  th e  
econom y.
I n  C h a p te r  I I I ,  th o s e  f a c t o r s  r e s p o n s ib l e  f o r  t h e  d i f f e r e n t  
m o n e ta ry  m u l t i p l i e r s  c a l c u l a t e d  u s in g  t h e  f o u r  m o d e ls  w ere  id e n ­
t i f i e d  th ro u g h  a  " r e c o n c i l i a t i o n ” p r o c e s s .  The A n d e rs e n -J o rd a n  
m odel was u s e d  a s  th e  s ta n d a r d  o f  co m p ariso n  b y  w h ich  e a c h  d i s ­
s i m i l a r  f e a t u r e  o f  t h e  re m a in in g  t h r e e  m o d e ls  w as com pared . The 
f a c t o r s  fo u n d  to  b e  im p o r ta n t  i n  e x p la in in g  t h e  d i f f e r e n t  s iz e d  
m o n e ta ry  m u l t i p l i e r s  w e re  a s  f o l lo w s :  ( 1 ) th e  t im e  p e r io d  u se d  f o r
t h e  a n a l y s i s ;  ( 2 ) t h e  i n c l u s i o n  o f  a  f i s c a l  v a r i a b l e  i n  t h e  r e g r e s ­
s i o n s ;  (3) t h e  c h o ic e  o f  th e  d e p e n d e n t and m o n e ta ry  v a r i a b l e s ;  and  
(4 ) th e  te c h n iq u e  u se d  f o r  e s t im a t in g  la g g e d  c o e f f i c i e n t s .
The f a c t o r  m ost r e s p o n s ib l e  f o r  t h e  s i z e  d i f f e r e n t i a l  w as t h e  
r e g r e s s i o n  p e r io d  s e l e c t e d .  T h is  f i n d i n g ,  w h ich  i s  som ewhat u n ­
s e t t l i n g ,  im p l ie s  t h a t  t h e  m oney-inccm e r e l a t i o n s h i p  may b e  u n s t a b l e .
The in c l u s i o n  o f  a  f i s c a l  v a r i a b l e  i n  th e  r e g r e s s i o n  e q u a t io n  
a l s o  in f lu e n c e d  th e  s i z e  o f  th e  m o n e ta ry  m u l t i p l i e r ,  a l th o u g h  th e
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p a r t i c u l a r  f i s c a l  v a r i a b l e  s e l e c t e d  d id  n o t  a p p e a r  im p o r ta n t .  Add­
in g  th e  h ig h  em ploym ent b u d g e t  s u r p lu s  t o  t h e  M eise lm an -S im p so n  
m o d e l in c r e a s e d  t h e  t o t a l  m u l t i p l i e r ;  w h i le  s u b s t i t u t i n g  t h e  h ig h  
em ploym ent b u d g e t s u r p lu s  f o r  f e d e r a l  g o v ern m en t p u rc h a s e s  o f  goods 
and s e r v i c e s  i n  t h e  L a f fe r -R a n s o n  m odel o r  f o r  "au to n o m o u s"  ex p en ­
d i t u r e s  i n  t h e  F ried m an -M e ise lraa n  m odel h ad  l i t t l e  e f f e c t  on  th e  
t o t a l  money m u l t i p l i e r .  T h is  i n d i c a t e s  some o f  t h e  d i f f i c u l t y  in  
s e p a r a t i n g  t h e  im p a c t o f  m o n e ta ry  and  f i s c a l  a c t i o n s .  The in c r e a s e d  
s i z e  o f  t h e  money m u l t i p l i e r  f u r t h e r  i n d i c a t e d  t h a t  some p a r t  o f  
go vernm en t e x p e n d i tu r e s  was l i k e l y  f in a n c e d  by  m o n e ta ry  e x p a n s io n .
As e x p e c te d ,  t h e  d e p e n d e n t and m o n e ta ry  v a r i a b l e s  u se d  in  th e  
r e g r e s s i o n  a f f e c t e d  th e  s i z e  o f  t h e  m o n e ta ry  m u l t i p l i e r .  U n le ss  
two v a r i a b l e s  a r e  e s s e n t i a l l y  i d e n t i c a l ,  s u b s t i t u t i n g  o ne  f o r  th e  
o th e r  i n  a  r e g r e s s i o n  e q u a t io n  w ould  a f f e c t  t h e  s i z e  o f  th e  c a l c u ­
l a t e d  m u l t i p l i e r .  T h is  i s  t r u e  f o r  e i t h e r  en dogenous o r  ex o g en o u s 
v a r i a b l e s .
U sin g  th e  Almon l a g  te c h n iq u e  f o r  e s t i m a t in g  la g g e d  c o e f f i c i e n t s  
r a t h e r  th a n  an  u n c o n s t r a in e d  la g  s t r u c t u r e ,  te n d e d  to  i n c r e a s e  t h e  
s i z e  o f  t h e  t o t a l  m u l t i p l i e r .  The a p p a r e n t  r e a s o n  f o r  t h i s  r e s u l t  
i s  t h a t  th e  Almon la g  te c h n iq u e  te n d s  t o  sm ooth th e  t im e  p a t t e r n  
on  la g g e d  c o e f f i c i e n t s .  T h is  sm o o th in g  p r o c e s s  o f t e n  changed  th e  
s ig n s  o f  la g g e d  c o e f f i c i e n t s  from  n e g a t i v e  t o  p o s i t i v e ,  w h ic h , i n  
tu r n ',  in c r e a s e d  t h e  t o t a l  m u l t i p l i e r .
The f a c t o r s  fou n d  to  b e  im p o r ta n t  i n  d e te rm in in g  th e  d i s t r i ­
b u te d  im p ac t o f  t h e  t o t a l  m u l t i p l i e r  i n  t h e  f o u r  m o d e ls  w e re :
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( 1 ) th e  te c h n iq u e  u se d  t o  e s t i m a t e  la g g e d  c o e f f i c i e n t s ;  ( 2 ) t h e  
m ethod u se d  t o  d e s e a s o n a l i z e  d a t a ;  and  (3 ) t h e  c h o ic e  o f  t h e  mone­
t a r y  v a r i a b l e .
The f o u r  m o d e ls  exam ined  u se d  e i t h e r  t h e  Almon t e c h n iq u e  f o r  
c a l c u l a t i n g  la g g e d  c o e f f i c i e n t s  o r  h ad  an u n c o n s t r a in e d  l a g  s t r u c ­
t u r e  w h ich  a llo w e d  t h e  v a r i a b l e s  to  b e  " f r e e ” . C o e f f i c i e n t s  c a lc u ­
l a t e d  u s in g  t h e  l a t t e r  p ro c e d u re  h ad  a  v e r y  u n ev en  p a t t e r n ,  w h ile  
t h o s e  c a l c u l a t e d  w i th  t h e  Almon te c h n iq u e  te n d e d  to  h a v e  a  sm ooth 
l a g  p a t t e r n .
D ata  u se d  i n  t h e  f o u r  m o d e ls  exam ined  w ere  d e s e a s o n a l iz e d  e i t h e r  
by  t h e  c o l l e c t i n g  a g e n c ie s  o r  w i th i n  th e  c o n te x t  o f  t h e  r e g r e s s i o n  
m odel i t s e l f  u s in g  dummy v a r i a b l e s .  When d a t a  was d e s e a s o n a l iz e d  
u s in g  dummy v a r i a b l e s  t h e  t o t a l  m u l t i p l i e r  e f f e c t  was q u ic k ly  
a c h i e v e d . The s ig n s  on la g g e d  v a r i a b l e s  te n d e d  to  a l t e r n a t e  from  
p o s i t i v e  t o  n e g a t iv e  and  i n  th e  p r o c e s s  c a n c e l  o u t  th e  la g g e d  e f f e c t s .  
The d i s t r i b u t e d  im p a c t o f  th e  t o t a l  m u l t i p l i e r  c a l c u l a t e d  u s in g  d a t a  
d e s e a s o n a l iz e d  by t h e  c o l l e c t i n g  a g e n c ie s  w as s p re a d  m ore e v e n ly  o v e r  
s e v e r a l  q u a r t e r s .
As e x p e c te d ,  t h e  v a r i a b l e  s e l e c t e d  to  r e p r e s e n t  m o n e ta ry  a c t i o n s  
a l s o  a f f e c t e d  t h e  d i s t r i b u t e d  im p a c t o f  t h e  t o t a l  m o n e ta ry  m u l t i ­
p l i e r .  T h is  i s  u n a v o id a b le  u n le s s  th e  v a r io u s  m o n e ta ry  v a r i a b l e s  
move in  e x a c t  p a r a l l e l  f a s h io n .
I n  C h a p te r  IV , t h e  a n a l y s i s  o f  s i n g l e - e q u a t i o n  m o d e ls  was e x ­
te n d e d  by f o r m u la t in g  a  g e n e r a l  m odel u s in g  v a r io u s  m o n e ta ry  (M- ,^
M2 , M^, b an k  c r e d i t ,  and th e  b an k  c r e d i t  p ro x y )  and r e s e r v e  (m o n e ta ry
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b a s e ,  member b a n k  r e s e r v e s ,  u n b o rro w ed  r e s e r v e s ,  and  R .P .D . 's )  
a g g r e g a te s  a s  exogenous v a r i a b l e s  t o  d e te rm in e  t h e i r  r e l a t i v e  
a b i l i t i e s  t o  p r e d i c t  ch a n g e s  i n  g r o s s  n a t i o n a l  p r o d u c t .  The m odel 
a llo w e d  f o r  a l t e r n a t i v e  la g  s t r u c t u r e s  ( r e c t a n g u l a r ,  i n v e r t e d  V,
K oyck, and A lm on) to  b e  u se d  to  d e te rm in e  t h e  b e s t  f i t .  Two p r o ­
c e d u re s  f o r  s e a s o n a l l y  a d j u s t i n g  th e  d a t a  a s  w e l l  a s  t h e  h ig h  em­
p lo y m en t b u d g e t  s u r p lu s  w ere  in c lu d e d  in  t h e  m odel t o  d e te rm in e  th e  
e f f e c t s  o f  e a c h  on  th e  s i z e  o f  t h e  m u l t i p l i e r s ,  t h e  p r e d i c t i v e  
a b i l i t y  o f  t h e  e q u a t io n ,  and t h e  c h o ic e  o f  t h e  b e s t  f i t t i n g  la g  
s t r u c t u r e  f o r  b o th  m o n e ta ry  and  r e s e r v e  a g g r e g a t e s .
R e g re s s io n s  c a l c u l a t e d  u s in g  d a t a  d e s e a s o n a l iz e d  by th e  c o l l e c ­
t i n g  a g e n c ie s  r e v e a le d  s e v e r a l  f i n d i n g s .  Among th e  m o n e ta ry  a g g re ­
g a t e s ,  M£ w as t h e  b e s t  p r e d i c t o r  o f  ch an g es  i n  g ro s s  n a t i o n a l  p r o d u c t ,  
and  M- ,^ th e  w o r s t ,  w h ile  among t h e  r e s e r v e  a g g r e g a te s ,  th e  m o n e ta ry  
b a s e  was t h e  b e s t  p r e d i c t o r  o f  c h a n g e s , and R . P . D . 's ,  t h e  w o r s t .
O f th e  f i v e  m o n e ta ry  a g g r e g a te s  ex am in ed , f o u r  showed 100 p e r c e n t  
o f  t h e i r  t o t a l  im p a c t o c c u r r i n g  w i th i n  on e  y e a r ,  w h ile  among th e  
r e s e r v e  a g g r e g a t e s ,  o n ly  member b an k  r e s e r v e s  showed i t s  f u l l  im p a c t 
w i th i n  one y e a r  -  th e  o t h e r s  r e q u i r e d  one and o n e - h a l f  to  two y e a r s .  
Of th e  la g  s t r u c t u r e s  e x a m in e d , no one p a r t i c u l a r  ty p e  was found  to  
b e  c o n s i s t e n t l y  b e s t  f i t t i n g  -  i n  f a c t ,  th e  o n ly  la g  s t r u c t u r e  t h a t  
was n o t  b e s t  f i t t i n g  f o r  a t  l e a s t  one e q u a t io n  was th e  i n v e r t e d  V.
R e g re s s io n s  c a l c u l a t e d  u s in g  dummy v a r i a b l e s  t o  d e s e a s o n a l i z e  
t h e  d a t a  p ro v id e d  th e  f o l lo w in g  f i n d i n g s .  F i r s t ,  t h e  t o t a l  m u l t i ­
p l i e r s  f o r  e a c h  m o n e ta ry  and  r e s e r v e  a g g r e g a te  in c r e a s e d .  A p o s s i b l e
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e x p la n a t io n  o f  t h i s  r e s u l t  i s  t h a t  s e a s o n a l i t y  i s  n o t  s t r i c t l y  a d d i­
t i v e  and t h a t  c o - s e a s o n a l i t y  e x i s t s  b e tw e e n  q u a r t e r s  so  t h a t  th e  
m o n e ta ry  c o e f f i c i e n t s  p i c k  up s e a s o n a l i t y  w h ich  b i a s  them  u p w ard . 
S e c o n d , a  Koyck ty p e  l a g  s t r u c t u r e  w i th  s e v e r a l  " f r e e "  v a r i a b l e s  
w as b e s t  f i t t i n g  f o r  a l l  v a r i a b l e s .  The " f r e e "  v a r i a b l e s  f o r  s e v ­
e r a l  o f  th e  r e g r e s s i o n s  h ad  a l t e r n a t i n g  s ig n s  w h ich  may c o n f irm  th e  
s p e c u la t i o n  t h a t  s e a s o n a l i t y  i s  n o t  c o m p le te ly  rem oved b y  th e  dummy 
v a r i a b l e s .  T h i r d ,  f o r  t h e  m o n e ta ry  a g g r e g a t e s ,  t h e  dummy v a r i a b l e  
a p p ro a c h  to  d e s e a s o n a l i z a t i o n  in c r e a s e d  th e  p e r c e n ta g e  o f  t h e  t o t a l  
im p a c t o c c u r r in g  in  t h e  f i r s t  q u a r t e r ,  w h i le  f o r  t h e  r e s e r v e  a g g re ­
g a t e s ,  th e  p e r c e n ta g e  o f  im p ac t o c c u r r in g  in  t h e  f i r s t  q u a r t e r  
d e c r e a s e d .  F o u r th ,  t h e  R^s and th e  s ta n d a r d  d e v i a t i o n s  s u b s t a n t i a l l y  
in c r e a s e d  u s in g  d a t a  d e s e a s o n a l iz e d  w i th  dummy v a r i a b l e s .  An i n ­
c r e a s e  in  th e  R ^ 's  a p p e a r s  l o g i c a l ,  s i n c e  t h r e e  dummy v a r i a b l e s  w ere 
added  to  th e  m odel w h ich  h e lp e d  to  e x p l a in  t h a t  p o r t i o n  o f  th e  move­
m e n ts  in  g r o s s  n a t i o n a l  p ro d u c t  a t t r i b u t a b l e  t o  s e a s o n a l i t y .  How-
2
e v e r ,  th e  c o n s i s t e n t l y  h ig h  R ' s  ( i . e . ,  .9 2  and h ig h e r )  i n d i c a t e  
t h a t  p o s s i b ly  th e  dummy v a r i a b l e s  w e re  " e x p la in in g "  m ore th a n  s e a ­
s o n a l  m ovem ents i n  g ro s s  n a t i o n a l  p r o d u c t .  The h ig h e r  s ta n d a r d  
d e v i a t i o n s  i n d i c a t e  t h a t  th e  a b s o lu t e  f i t  o f  t h e  r e g r e s s i o n s  i s  n o t  
a s  good u s in g  d a t a  d e s e a s o n a l iz e d  w i th  dummy v a r i a b l e s .  P a r t  o f  t h e  
in c r e a s e d  s i z e  o f  t h e  s ta n d a r d  d e v i a t i o n s  i s  a t t r i b u t a b l e  t o  th e  
a d d i t i o n  o f  t h r e e  dummy v a r i a b l e s  t o  th e  m o d e l. T h ese  e x t r a  v a r i ­
a b l e s  re d u c e d  th e  d e g r e e s  o f  freed o m  in  t h e  r e g r e s s i o n  w h ich  in  
t u r n  in c r e a s e d  th e  s ta n d a r d  d e v i a t i o n s .
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A lth o u g h  in c lu d in g  th e  h ig h  em ploym ent b u d g e t s u r p lu s  i n  r e g r e s ­
s io n s  u s in g  d a t a  d e s e a s o n a l iz e d  by th e  c o l l e c t i n g  a g e n c ie s  d id  n o t  
h a v e  a  u n ifo rm  e f f e c t  on th e  c h o ic e  o f  t h e  b e s t  f i t t i n g  l a g  s t r u c ­
t u r e s ,  th e  p r e d i c t i v e  a b i l i t y  o f  t h e  r e g r e s s i o n s ,  o r  t h e  s i z e  o f  
t h e  m o n e ta ry  m u l t i p l i e r s ,  s e v e r a l  g e n e r a l i z a t i o n s  c a n  b e  m ade.
F i r s t ,  th e  t o t a l  m u l t i p l i e r  in c r e a s e d  f o r  a l l  o f  t h e  r e s e r v e  a g g re ­
g a t e s  and m ost o f  th e  m o n e ta ry  a g g r e g a t e s . T h is  f i n d i n g  r e i n f o r c e s  
t h e  c o n te n t io n  t h a t  some p o r t i o n  o f  g o v ern m en t e x p e n d i tu r e s  a r e  
f in a n c e d  by  m o n e ta ry  e x p a n s io n .  S eco n d , m o st o f  t h e  r e g r e s s i o n s  
p ro v e d  b e t t e r  p r e d i c t o r s  o f  ch an g e s  i n  g r o s s  n a t i o n a l  p r o d u c t .
T h i r d ,  th e  b e s t  f i t t i n g  ty p e  la g  s t r u c t u r e  te n d e d  to  re m a in  th e  
sam e f o r  th e  m o n e ta ry  a g g r e g a te s  (o n ly  M3  c h a n g e d ) , w h i le  f o r  t h e  
r e s e r v e  a g g r e g a t e s ,  o n ly  th e  l a g  s t r u c t u r e  f o r  th e  " b a s e "  rem a in ed  
u n c h a n g e d . F o u r th ,  th e  t im e  r e s p o n s e  o f  t h e  m o n e ta ry  v a r i a b l e s  on 
g ro s s  n a t i o n a l  p ro d u c t  changed  -  o f t e n  s u b s t a n t i a l l y .
I n  C h a p te r  V, th e  t h e o r e t i c a l  and s t a t i s t i c a l  p ro b le m s  o f  
s e l e c t i n g  m o n e ta ry  v a r i a b l e s  f o r  s i n g l e - e q u a t i o n  m odels  w e re  e x am in ed . 
A s i n g l e - e q u a t i o n  m odel u sed  to  t e s t  some econom ic h y p o th e s i s ,  o r  
t o  show e m p i r i c a l  r e g u l a r i t i e s ,  m u st c o n s id e r  s e v e r a l  m e th o d o lo g ic a l ,  
s t a t i s t i c a l ,  and  t h e o r e t i c a l  p ro b lem s i f  m e a n in g fu l  s t a t e m e n ts  a r e  
t o  b e  made fro m  th e  r e s u l t s .  A lth o u g h  a n  e m p i r i c a l l y  c l o s e  r e l a ­
t i o n s h i p  b e tw ee n  a  m o n e ta ry  v a r i a b l e  and  econom ic a c t i v i t y  i s  d e ­
s i r a b l e  f o r  p r e d i c t i v e  p u r p o s e s ,  a  c l o s e  e m p i r i c a l  r e l a t i o n s h i p  
d o e s  n o t  make a  v a r i a b l e  an  i d e a l  m e asu re  o f  m o n e ta ry  a c t i o n s . F o r  
a  m o n e ta ry  v a r i a b l e  to  b e  an  a p p r o p r i a t e  m e a su re  o f  m o n e ta ry  a c t i o n s
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i t  s h o u ld  b e  t h e o r e t i c a l l y  so u n d , c o n t r o l l e d  b y  t h e  F e d e r a l  R e s e rv e , 
an d  s t a t i s t i c a l l y  e x o g e n o u s .
I t  i s  a rg u e d  t h a t  f o r  a  m o n e ta ry  v a r i a b l e  t o  b e  t h e o r e t i c a l l y  
sound  i t  s h o u ld  r e f l e c t  t h e  f i n a n c i a l  c o n s t r a i n t  o f  t h e  econom y.
By t h i s  c r i t e r i o n ,  t h e  m o n e ta ry  b a s e  i s  a n  i d e a l  m e a su re  o f  m o n e ta ry  
a c t i o n s  s in c e  i t  r e f l e c t s  any  m o n e ta ry  o r  f i s c a l  a c t i o n  a l t e r i n g  
t h e  f i n a n c i a l  c o n s t r a i n t  o f  th e  econom y. F u r th e r m o re ,  s in c e  t h e  
m o n e ta ry  b a s e  i s  s y s t e m a t i c a l l y  r e l a t e d  t o  and  M^, th e s e
l a t t e r  v a r i a b l e s  a l s o  r e f l e c t  t h e  f i n a n c i a l  c o n s t r a i n t  o f  t h e  e c o ­
nomy and t h e r e f o r e  can  r e p r e s e n t  m o n e ta ry  a c t i o n s  from  a  t h e o r e t i c a l  
s t a n d p o i n t .  On t h e  o th e r  h a n d , n o nborrow ed  r e s e r v e s ,  member bank  
r e s e r v e s ,  R . F . D . 's ,  b an k  c r e d i t ,  and t h e  b a n k  c r e d i t  p ro x y  do n o t  
r e f l e c t  th e  r e q u ir e m e n ts  o f  a  f i n a n c i a l l y  c o n s t r a i n e d  economy and 
t h e r e f o r e  c a n n o t b e  j u s t i f i e d  t h e o r e t i c a l l y  a s  summary m e a su re s  o f  
m o n e ta ry  a c t i o n s .
F e d e r a l  R e s e rv e  c o n t r o l  and s t a t i s t i c a l  e x o g e n i ty ,  a s  th e y  r e ­
l a t e  t o  th e  s e l e c t i o n  o f  a  v a r i a b l e  t o  r e p r e s e n t  m o n e ta ry  a c t i o n s ,  
w e re  t r e a t e d  a s  t h e  com bined p ro b le m  o f  "who o r  w h a t"  c a u s e s  move­
m e n ts  in  th e  m o n e ta ry  v a r i a b l e s .  A r e v ie w  o f  t h e  econom ic l i t e r a ­
t u r e  d e a l in g  w i th  th e s e  p ro b lem s i n d i c a t e s  g e n e r a l  ag ree m en t among 
r e s e a r c h e r s  t h a t  m ovem ents i n  m o n e ta ry  v a r i a b l e s  a r e  d o m in a ted  by 
F e d e r a l  R e s e rv e  a c t i o n s , b u t  d iv id e d  o p in io n  on  th e  s t a t i s t i c a l  
e x o g e n i ty  r e q u i r e m e n t .  The e v id e n c e ,  a l th o u g h  d iv i d e d ,  i n d i c a t e s  
t h a t  some e n d o g e n i ty  may e x i s t ;  h o w ev er, i t  i s  n o t  c l e a r  t h a t  
e n d o g e n ity  i s  su c h  a  p ro b le m  t h a t  a  f u l l  s c a l e  e c o n o m e tr ic  m odel i s
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r e q u i r e d .  A lth o u g h  a  f u l l - s c a l e  e c o n o m e tr ic  m odel may p ro d u c e  m ore 
c o n s i s t e n t  p a r a m e te r s  th a n  a  s i n g l e - e q u a t i o n  m o d e l, a  t r a d e - o f f  i s  
in v o lv e d .  When e s t i m a t in g  a  f u l l - s c a l e  m odel u s in g  tw o - s ta g e  l e a s t  
s q u a r e s ,  v a r i a n c e s  w i l l  b e  l a r g e r  th a n  f o r  s i n g l e - e q u a t i o n  m ode ls  
and  t h e  c o e f f i c i e n t s  w i l l  re m a in  b ia s e d  i f  th e  sam p le  s i z e  i s  s m a l l .
The r e s u l t s  o f  t h i s  s tu d y  p r o v id e  in f o r m a t io n  to  w a r r a n t  s e v ­
e r a l  t e n t a t i v e  c o n c lu s io n s  r e g a r d in g  t h e  g e n e r a l  u s e  o f  s i n g l e ­
e q u a t io n  m o d e ls  and t h e  s e l e c t i o n  o f  v a r i a b l e s  t o  r e p r e s e n t  m o n e ta ry  
a c t i o n s  i n  th o s e  m o d e ls .
C r i t i c s  o f  t h e  s i n g l e - e q u a t i o n  m o d e ls  o f t e n  a rg u e  t h a t  th e  
m oney-incom e r e l a t i o n s h i p  c a n n o t b e  p r o p e r ly  m easu red  u s in g  such  
a  p ro c e d u re  b e c a u se  th e  p a r a m e te r s  a r e  b i a s e d .  A lth o u g h  th e  e v i ­
d e n c e  p r e s e n te d  i n  t h i s  s tu d y  c o n c u rs  t h a t  b i a s  may e x i s t ,  i t  i s  
n o t  s u f f i c i e n t  t o  recommend abandonm ent o f  th e  s in g l e - e q u a t i o n  
a p p ro a c h ,  p a r t i c u l a r l y  s i n c e  a l t e r n a t i v e  e s t i m a t in g  p ro c e d u re s  may 
b e  no  b e t t e r .
The t im e  p e r io d  u se d  i n  m e a su r in g  th e  raoney-incom e r e l a t i o n s h i p  
was fo u n d  to  b e  a  s i g n i f i c a n t  f a c t o r  i n  d e te r m in in g  th e  s i z e  o f  t h e  
m o n e ta ry  m u l t i p l i e r .  S in c e  t h i s  i n d i c a t e s  t h a t  t h e  m oney-incom e 
r e l a t i o n s h i p  may b e  u n s t a b l e ,  g r e a t  c a r e  s h o u ld  b e  e x e r c i s e d  in  
s e l e c t i n g  t im e  p e r io d s  in c lu d e d  in  t h e  a n a l y s i s  a s  w e l l  a s  m aking  
p r o j e c t i o n s  b ased  on  t h e  p a r a m e te r s  e s t i m a t e d .
The p ro p e r  m ethod  o f  d e s e a s o n a l i z i n g  d a t a  i s  a  p ro b lem  o f te n  
o v e r lo o k e d  i n  e c o n o m e tr ic  r e s e a r c h .  The r e s u l t s  o f  t h i s  s tu d y  i n d i ­
c a t e ,  h o w ev er, t h a t  th e  p ro c e d u re  s e l e c t e d  g r e a t l y  a f f e c t s  th e
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m e asu re d  t im e  d i s t r i b u t e d  im p a c t o f  m o n e ta ry  a c t i o n s • Of t h e  two 
m o st commonly u sed  m e th o d s -  t h e  r a t i o - to - m o v in g - a v e r a g e  and  th e  
dummy v a r i a b l e  a p p ro a c h  -  t h e  r a t i o - to - m o v in g - a v e r a g e  a p p ro a c h  i s  
f a v o r e d .  The a l t e r n a t i n g  s ig n s  o f  t h e  c o e f f i c i e n t s  i n  t h e  Koyck 
ty p e  m odels  and  th e  n e g a t iv e  a u t o c o r r e l a t i o n  shown i n  t h e  r e g r e s ­
s io n s  s p e c i f y i n g  t h e  l a g  s t r u c t u r e  i n d i c a t e  t h e  m odel may b e  m is -  
s p e c i f i e d  when dummy v a r i a b l e s  a r e  u s e d .  I n  a d d i t i o n ,  i f  s e a s o n a l i t y  
i s  n o t  s t r i c t l y  a d d i t i v e  and  c o - s e a s o n a l i t y  e x i s t s  b e tw ee n  q u a r t e r s ,  
t h e  m o n e ta ry  c o e f f i c i e n t s  w i l l  l i k e l y  p ic k  up some s e a s o n a l  f a c t o r s .  
T h e r e f o r e ,  u n le s s  i t  i s  a s c e r t a i n e d  t h a t  s e a s o n a l s  a r e  s t r i c t l y  
a d d i t i v e ,  d a t a  d e s e a s o n a l iz e d  by some ty p e  o f  r a t i o - to - m o v in g - a v e r a g e  
p r o c e s s  i s  p r e f e r a b l e  s in c e  th e  r e g r e s s io n s  u s in g  t h i s  p ro c e d u re  a r e  
much m ore r e l i a b l e  p r e d i c t o r s  o f  chan g es  i n  g r o s s  n a t i o n a l  p ro d u c t  
a s  e v id e n c e d  by  t h e i r  lo w e r s ta n d a r d  d e v i a t i o n s .
T h e re  seem s to  b e  no o ne  " b e s t "  m ethod t o  m easu re  d i s t r i b u t e d  
l a g s  w i th  s i n g l e - e q u a t i o n  m o d e ls . Of th e  many v a r i a t i o n s  o f  t h e  
f o u r  d i f f e r e n t  ty p e s  o f  la g  s t r u c t u r e s  exam ined  in  t h i s  s tu d y ,  t h e r e  
w as no one p a r t i c u l a r  s t r u c t u r e  t h a t  was c o n s i s t e n t l y  " b e s t  f i t t i n g " .  
T h is  s u g g e s ts  t h a t  much i s  y e t  t o  b e  le a r n e d  a b o u t m e a su r in g  l a g s ,  
and u n t i l  th e n ,  t h e  b e s t  p ro c e d u re  i s  t r i a l  and  e r r o r .
F o r  t h e o r e t i c a l  and e m p i r i c a l  re a s o n s  t h e  m o n e ta ry  b a s e  and M2
a r e  th e  m ost a p p r o p r i a t e  v a r i a b l e s  t o  r e p r e s e n t  m o n e ta ry  a c t i o n s .
\
W ith in  th e  c o n te x t  o f  a  f i n a n c i a l l y  c o n s t r a in e d  economy any  m o n e ta ry  
o r  f i s c a l  a c t i o n  w h ich  a l t e r s  t h e  f i n a n c i a l  c o n s t r a i n t  o f  t h e  e c o -  
nony  i s  r e f l e c t e d  a s  a  ch an g e  i n  t h e  m o n e ta ry  b a s e  and  i n  M2 . Of
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a l l  t h e  v a r i a b l e s  e x a m in e d , M2  i s  t h e  b e s t  p r e d i c t o r  o f  ch an g es  i n  
g r o s s  n a t i o n a l  p r o d u c t ,  and  th e  " b a s e "  i s  t h e  b e s t  p r e d i c t o r  among 
t h e  r e s e r v e  a g g r e g a te s .
The F e d e r a l  R e se rv e  s h o u ld  abandon  R .P .D . 's  a s  a  t a r g e t  v a r i ­
a b l e  s in c e  i t  c a n n o t b e  j u s t i f i e d  t h e o r e t i c a l l y  o r  e m p i r i c a l l y .  I t  
d o es  n o t  r e f l e c t  t h e  f i n a n c i a l  c o n s t r a i n t  o f  th e  econom y and among 
t h e  v a r i a b l e s  exam ined  i n  t h i s  s tu d y  i s  t h e  w o r s t  p r e d i c t o r  o f 
ch an g e s  i n  g r o s s  n a t i o n a l  p r o d u c t .
The r e s u l t s  o f  t h i s  s tu d y  showed t h a t  m o n e ta ry  a c t i o n s  d u r in g  
t h e  1 9 6 2 I-1 9 7 2 IV  p e r io d  w ere  b o th  p o w e r fu l  and s p e e d y .  U sing  s e a ­
s o n a l l y  a d j u s t e d  d a t a ,  t h e  b e s t  f i t t i n g  l a g  s t r u c t u r e  f o r  t h e  mone­
t a r y  b a s e  i n d i c a t e d  t h a t  a  o ne  d o l l a r  i n c r e a s e  i n  t h e  " b a s e "  gave  
r i s e  t o  a  s i x t e e n  d o l l a r  i n c r e a s e  i n  g r o s s  n a t i o n a l  p r o d u c t  w i th in  
s i x  q u a r t e r s .  A lso  u s in g  s e a s o n a l l y  a d j u s t e d  d a t a  and  th e  b e s t  f i t t i n g  
l a g  s t r u c t u r e ,  a  o ne  d o l l a r  ch an g e  i n  M2 , w h ich  i s  a t  l e a s t  one 
s t e p  rem oved fro m  t h e  m o n e ta ry  b a s e ,  r e s u l t e d  i n  an  a p p ro x im a te  two 
d o l l a r  ch an g e  i n  g ro s s  n a t i o n a l  p r o d u c t .
The ab o v e  f i n d i n g s  and  c o n c lu s io n s  a r e  t e n t a t i v e  p e n d in g  d e v e lo p ­
m en t o f  b e t t e r  te c h n iq u e s  t o  p r o p e r ly  m e a su re  econom ic r e l a t i o n s h i p s .  
C e r t a i n l y  m ore r e s e a r c h  i s  n eed e d  r e g a r d in g  th e  m easu rem en t o f  d i s ­
t r i b u t e d  la g s  an d  th e  m ethods o f  d e s e a s o n a l i z a t i o n  o f  d a t a .  A ls o ,  
a d d i t i o n a l  w ork  i s  n eed e d  t o  d e v e lo p  a  te c h n iq u e  t o  s e p a r a t e  th e  
im p a c t o f  m o n e ta ry  and  f i s c a l  p o l i c y .  T he s i n g l e - e q u a t i o n  m odel 
a p p ro a c h  p ro v id e d  much u s e f u l  in f o r m a t io n ,  y e t  i n d i c a t e d  a r e a s
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W illia m  B yron  G re e n , so n  o f  W ill ia m  B. and Alma T . G re e n , w as 
b o rn  i n  P o r t  A r th u r ,  T e x a s ,  on O c to b e r  4 ,  1942 . He was g ra d u a te d  
fro m  Thomas J e f f e r s o n  H igh S c h o o l,  P o r t  A r th u r ,  T e x a s , i n  1960 .
A f t e r  a t t e n d i n g  A b ile n e  C h r i s t i a n  C o lle g e  h e  r e c e iv e d  a  B a c h e lo r  
o f  B u s in e s s  A d m in i s t r a t i o n  d e g re e  fro m  Lam ar U n iv e r s i t y  i n  B eaum ont, 
T e x a s ,  i n  J a n u a r y ,  1965 ,
From J a n u a r y ,  1965 th ro u g h  M ay, 1971 , he  a t t e n d e d  L o u i s i a n a  
S t a t e  U n iv e r s i t y  w h i le  b e in g  aw arded  t h e  M a s te r  o f  A r ts  d e g re e  i n  
J a n u a r y ,  1 9 6 8 . He s e rv e d  a s  a  g r a d u a te  a s s i s t a n t  i n  th e  D ep a rtm en t 
o f  E conom ics fro m  J a n u a r y ,  1966 to  May, 1971 .
I n  A u g u s t ,  1971 , h e  becam e a n  A s s i s t a n t  P r o f e s s o r  o f  E conom ics 
a t  N o r th w e s te rn  S t a t e  U n iv e r s i t y  o f  L o u is ia n a  w h ere  he  re m a in e d  one 
y e a r .  I n  A u g u s t ,  1972 h e  r e tu r n e d  t o  L o u is ia n a  S t a t e  U n iv e r s i t y  
f o r  a  one y e a r  a p p o in tm e n t a s  I n s t r u c t o r  o f  E conom ics i n  t h a t  D e p a r t­
m e n t. He i s  now a  c a n d id a te  f o r  t h e  d e g r e e  o f  D o c to r o f  P h ilo s o p h y  
a t  t h e  May Commencement.
